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“MILITARY BALLOONING EVOLUTIONS IN 
FRANCE. 


SomE very interesting experiments have been made 
with balloons during the recent military maneuvers in 
Dordogne and Charente, in France, under the direc- 
tion of M. Renard, head of the Military School of 
Aerostatices, and with the assistance of a c mpany of 
the corps of engineers. The 


When either of these systems is used in case of a siege, 
the torpedo balloons are started in the direction of the 
under current of air from a point beyond the reach of 
the fire of the enemy. 

The electric balloon column consists of the principal 
balloon and several torpedo balloons, The annexed 
cut shows such a column in action. The principal bal- 
loon is arranged like a passenger or post balloon, and 


mount together. By the use of an invention of Dr. 
Meossel, of Kiel, all the balloons can be kept at the 
same height. As soon as the column has arrived at 
the desired place over the works of the enemy, the 
torpedoes are detached—at intervals, or all together, 
according to the judgment of the commander—by 
means of the electric current from the battery on the 
main balicon, which operates the detaching devices, 

thus freeing the torpedoes, 


various tests that were f 


made were eminently sue- 
cessful. 

In spite of contrary 
wind, in spite of the vari- , 
ous obstacles to overcome, ee 
such as the railways, tele- 
graph lines, the bridges, 
ete., the balloons arrived 
at the point of destination 
in each instance at the ap- 
pointed time, ready to give 
any assistance that the 
military service required 
of them at any moment. 
One of our drawings repre- 
sents the method of pass- 
ing an obstacle (telegraph 
wires) at Voule, which was 
very difficult. The sappers 
may ‘be seen dragging at 
one of the ropes to briag 
the balloon near one of 
the windlasses with which 
it is connected. 

Another represents the 
filling of the balloon, 
which took place in an 
open field on the banks of 
the Seine, on the left shore, 
at Montereau, simply with 
the aid of a carriage con- 
structed especially for the 
production of the gas. We 
would add, in closing, that 
the general commander 
of the fifth corps of the 
army conferred the 
honors of the parade upon 
the aeronauts at the review. 
held at Egreville, at the 
end of the maneuvers, and 
that the parade was exe- 
euted with as much pre- 
cision as if it had been 
done by a battery of artil- 
lery.—Le Monde Iilustre. 


TORPEDO BALLOONS. 


the thought 
which has been bestowed 
on the steering of balloons 
and the materials of which 
the different parts are 
made, much attention has 
been given to the so-called 
“aerial bombs” or “air 
torpedoes,” the object of 
which is the same as of 
those torpedoes used in 
the water, that is, to cause 
destruction ; but in this 
ease the torpedoes act di- 
rectly on the fortifications 
of the enemy. These air 
torpedoes will be used es- 
pecially where it is difficult 
to bring the artillery of the 
besieging army into action. 

wo Austrian artillery 
officers, brothers, by the 
name of Uchatius, were 
the first to make practical 
use of air torpedoes. They 
experimented near Vienna, 
and used their system dur- 
ing the siege of Venice in 

9. Since then great 
progress has been made in 
this field, as well as in all 
other technical depart- 
ments, by which the use 
of such torpedoes has been 
rendered much easier. 

Since 1882 the German 
engineer George Rodeck has paid special attention 
to the construction of air torpedoes, patents having 
been granted him for his inventions in this depart- 
ment. Rodeck has very ingenious arrangements for 
releasing the torpedoes at the proper time. Besides 
the ee of this aeronaut, there is the Gower sys- 
tem in France and the so-called dynamite balloon in 
America. The inventor of the latter is General Russell 

ayer. 

_ Rodeck has divided his torpedoes into classes, accord- 
ing to the manner in which they are operated, and 
among these the new electric torpedo balloon columns 
and the torpedo balloons which are provided with 
clockwork detachers are particularly worthy of note. 


RECENT MILITARY BALLOON 


contains about 42,377 cubie feet. On board this bal- 
loon there are, besides the captain, one or two assist- 
ants, who are needed especially to help in releasing the 
torpedoes. The torpedo balloons, of which there are 
four shown in the cut, are smaller aerostats contain- 
ing about 17,657 cubie feet. To the network of each 
balloon there is attached a square box, in which the 
detaching device for the metallic bomb-shaped torpedo 
is placed. Each torpedo contains from about 110 to 165 
pounds of explosive material (dynamite or gun-cotton). 
The detaching apparatus of each balloon is connected 
with the electrie battery in the basket of the principal 
balloon. Before starting, all the smaller aerostats take 


EVOLUTIONS IN FRANCE. 


their places in front of the main balloon, and then all 


which fall to the ground, 
~ exploding when they 
strike, and each throwing 
one hundred dynamite 
cartridges in all directions. 
At the same time that a 
torpedo is released, the 
connecting wire is cut by 
one of the assistants, and 
then the balloon, which 
has been made so much 
lighter by the loss of its 
torpedo, would rise very 
rapidly, and burst if its 
valve were not opened at 
this moment by means of 
a mechanism carried b 
the balloon. When this 
is opened, the balloon 
sinks gradually, and, un- 
der favorable circum- 
stances, can be caught be- 
yond the limits of the 
enemy’s territory. If, how- 
ever, the balloon should 
fallinto the hands of the 
enemy, it would be a mat- 
ter of no importance, for 
they are made of very 
cheap material (light cot- 
ton stuff), and it is not ex- 
pected that they will be 
used more than once. After 
the main balloon has fin- 
ished its work of detaching 
the torpedoes, it starts on 
its return journey, tryi 
to make a landing Pee om, 
the reach of the enemy. 

As yet there has been no 
defense against air torpe- 
does discovered, and the 
danger that the balloons 
will be shot by the enemy 
is very small, because they 
ogoumse at a height of 
about 3,280 ft. Military 
commanders have made 
many experiments in 
shootin balloons, but 
when the latter were at 
a height of about 1,312 ft. 
only 11 shots out of 18 took 
effect, while not a single 
shot reached the balloons 
when at a height of about 
1,624 feet. 

That the most may be 
made of every favorable 
wind, balloons are kept 
ready for action under 
wooden sheds erected on 
all sides of the besieged 
fortresses. The troops are 
warned by signals when a 
torpedo is to be detached, 
so that they can make pre- 

rations to catch the sink- 
ing balloon, or, in case that 
the detacher should not op- 
erate properly, could get 
out of the way of the bal- 
loon and its torpedo. 

The second class of Ro- 
deck’s torpedo balloons is, 
as above mentioned, pro- 
vided with a device for de- 
taching the torpedo by 
clockwork. In practice, 
this arrangement seems to 
be less reliable, though it 
is cheaper and more easily 
operated. These balloons 
resemble those already de- 
scribed, the main differ- 
ence being that instead of 
the electric detacher, a 
clockwork mechanism is contained in the car of the 
balloon, which is set to operate at the proper time, and 
by means of which a lever is operated to release the 
torpedo. 

Although the wind cannot be expected to continue 
the same during all the time occupied by the maneu- 
vers, still experience has shown that in normal weather 
there is a certain uniformity in the air currents, espe- 
cially in regions not very far above the earth. Aero- 
nauts can judge of the weather by the many indica- 
tions known to sailors, and, besides, there have been 
many instruments invented for ascertaining the direc- 
tion of the air currents in the upper regions of the air 
from the surface of the earth.—/ilustrirte Zeitung. 
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A LOOK THROUGH THE GREAT TELESCOPE. 


By an inadvertence of our proofreader, the proper | the article in question. 
credit for the above interesting article, byi Prof.| contributor to the pages of our enterprising 
Young, published in the SUPPLEMENT of October 28' temporary. 


EVOLUTIONS 


ELECTRIC TORPEDO BALLOONS. 


last, was not given. We now take pleasure in stating 
that we are indebted to the Popular Science News for 
Prof. Young has long been a 
con- 


FRANCE. 


“SNOW-SHOE THOMPSON.” 


In the Overland Monthly for October is an excellent 
sketch by Dan De Quille of that well-known California 
character, ‘“‘Snow-shoe Thompson.” From this we 
take the following paragraphs : 

The most remarkable and most fearless of all our Pa- 
cific Coast mountaineers was John A. Thompson, popu- 
larly known as “Snow-shoe Thompson.” For over 
twenty years he braved the winter storms, as both by 
day and by night he traversed the high Sierra. His 
name was thesynonym of endurance and daring every- 
where in the mountains, where he was well known and 
famous in all the camps and settlements. He was sel- 
dom seen in the valleys or any of the large towns, ex- 
cept Sacramento, as he only went when business called 
him. Notwithstanding that he seldom left his moun- 
tain home, there are but few persons of middle age 
on this side of the continent who have not heard of 
*“Snow-shoe Thompson,” or who have notin times 
past read an occasional paragraph in regard to some 
one of his many wonderful exploits. Before the com- 
pletion of the Central Pacific Railroad, when he was 
regularly crossing the Sierra Nevadas during the win- 
ter months, with the mails strapped upon his back, 
more was heard of him, through the newspapers and 
otherwise, than during the last few years of his life; 
yet every winter up tothe last he lived, he was con- 
stantly performing feats that excited the wonder and 
admiration even of his neighbors and friends, though 
for years they had been familiar with his powers of 
endurance and his undaunted courage. 

John A. Thompson, the man to whom the people of 
the Pacific Coast gave the name of ‘'Snuow-shoe 
Thompson,” was born at Upper Tins, Prestijeld, Nor- 
way, April 30, 1827, and died at his ranch in Diamond 
Valley, at the head of Carson Valley, 30 miles south of 
Carson City, Nevada, May 15, 1876, after an illness of 
but a few ‘days. 

Mr. Thompson was a man of splendid physique, 
nono og six feet in his stockings, and weighing 180 
pounds. 

Mr. Thompson came from Illinois to California in 
1851, settling at Placerville, then known as Hangtown, 
afterward going to Putah Creek onaranch. Early in 
the winter of 1856, while still at work on his Putah 
Creek ranch, Mr. Thompson read in the papers of the 
trouble experienced in getting the eb across the 
showy summit of the Sierra Nevada mountains. At 
the time he was engaged in cutting wood on his ranch. 
What he heard and read of the difficulties encountered 
in the mountains, on account of the great depth of the 
snow, set him to thinking. When he was a boy, in 
Norway, snow-shoes were objects as familiar to him as 
ordinary shoes are to the children of other lands. He 
determined to make a pair of snow-shoes out of the 
oak timber he was engaged in splitting. Although he 
was but ten years of age at the time he left his native 
land, his recollections of the shoes he had seen there 
were in the main correct. Nevertheless, the shoes he 
then made were such as would, at the present day, be 
considered much too heavy and somewhat clumsy. 
They were ten feet in length, were four inches in width 
behind the part on which the feet rest, and in front 
were four inches and a quarter wide. 

Having completed his show-shoes to the best of his 
knowledge, Thompson at once set out for Placerville 
in order to make experiments with them. Placerville 
was not only his old mining camp, but was also the 


principal mountain town on the “Old Emigrant 
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Road "—the road over which the mails were then car- 
ried. Being made out of green oak, Thompson's first 
shoes were very heavy. hen he reached Placerville, 
he put them upon a pair of seales and fourd that they 
weighed 25 pounds. They were ponderous affairs, but 
their owner was a man of giant strength, and he was 
too eager to be up and doing to lose time in making 
another pair out of lighter wood. 

Stealing away to retired places near the town, 
Thompson spent several days in practicing on his 
snow-sheces. His whole soul was in the business, and 
he soon beeame so expert that he did not fear letting 
himself be seen in public on his snow-shoes. He was 
so much at home on them that he felt he should do no 
diseredit to his native land. 

When he made his first public appearance, he was 
already able to perform such feats as astonished all 
who beheld them. His were the first Norwegian snow- 
shoes ever seen in California. 

Snow-shoe Thompson did not ride astride his guide- 
pole, nor trail it by his side in the snow, as is the prac- 
tice of other snow-shoers, when descending a steep 
mountain, but held it horizontally before him after 
the manner of a tight-rope dancer. Having satisfied 
himself in regard to what he could do on his snow-shoes, 
he resolved to take the trail across the mountains, 
making his first trip in January, 1856. He went from 
Placerville to Carson Valley, some 90 miles. With the 
mail bags strapped to his back, he glided over the fields 
of snow that were in some places froin 30 to 50 feet in 
depth. Having suecessfully made the trip to Carson 
Valley and back to Placerville, Snow-shoe Thompson 
soon became a fixed necessity in the mountains. 
Through him was kept up the only land communi- 
cation that there was in winter between the Atlantic 
States and California. But he never failed, no matter 
how wild the storms. 

The loads that Snow-shoe Thompson carried strapped 
upon his back would have broken down an ordinary 
man, though wearing common shoes and traveling on 
solid ground. The weight of the bags he carried was 
ordinarily from 60 to 80 pounds ; but one winter, when 
he carried the mails for Chorpenning, his load often 
weighed over 100 pounds. 

While traveling in the mountains, Snow-shoe 
Thompson never carried blankets, nor did he even 
wear an overeoat. The weight and bulk of such arti- 
cles would have encumbered and discommoded him. 
Exercise kept him warm while traveling, and when 
encamped he always built a fire. He carried as little 
as possible besides the bags containing the mail. Dur- 
ing the first year or two after he went into the busi- 
ness, he carried arevolver. Finding, however, that he 
had no use for such a weapon, and it being of the first 
importance to travel as light as possible, he presently 
concluded to leave his pistol at home. 

All that he carried in the way of provisions was a 
small quantity of jerked beef or dried sausage and a 
few crackers or biscuits. He never carried provisions 
that required to be cooked. The food that he took 
into the mountains was allof a kind that could be 
eaten ashe ran. For drink he caught up a handful of 
snow, or lay down for a moment and quaffed the 
water of some brook or spring. He never took with 
him brandy, whisky, or liquor of any kind. He wasa 
man that seldom tasted liquor. 

Snow-shoe never stopped for storms. He always set 
out on the day appointed, without regard to the 
weather, and he traveled by night as well asin the 
daytime. He pursued no regular path—in a trackless 
waste of snow there was no path to follow—but kept to 
a general route or course. By day he was guided by 
the trees and rocks, and by night looked tothe stars, 
as does a mariner to his compass. With the places of 
many stars he was as familiar as ever was Hansteen, 
the great astronomer of the land of his birth. 

At the time Thompson began snow-shoeing in the 
Sierras, nothing was known of the mysteries of ‘‘ dope,” 
a preparation of pitch, tallow, and other ingredients, 
which, being applied to the bottom of the shoes, 
enables the weafer to lightly glide over snow softened 
by the rays of the sun. Dope appears to have been a 
California discovery. It is made of different qualities 
and different degrees of hardness and softness. Each 
California snow-shoe runner has his ‘‘ dope secret,” or 
his ‘‘ pet” dope, and some are so nice in this respect as 
to carry with them dope for different hours of the day, 
using one quality in the morning, when the snow 
is frozen, and others later on, as the snow becomes 
soft. As Thompson used no dope, soft snow stuck 
toand so clogged his shoes that it was sometimes im- 
»0ssible for him to travel over it. Thus it frequently 

appened that he was obliged to halt for several hours 
during the day, and resume his journey at night when 
a crust was frozen on the snow. 

Snow-shoe’s night camps—whenever the night was 
such as prevented him from pursuing his journey, or 
when it was necessary for him to obtain sleep—were 
generally made wherever he happened to be at the 
moment. He did not push forward to reach particu- 
lar points, as springs or brooks. He was always able 
to substitute snow for water without feeling any bad 
effect. + He always tried, however, to find the stump of 
adead pine at which to make his camp. After setting 
fire to the dry stump, he collected a quantity of fir or 
spruce boughs, with which he constructed a sort of 
rude couch or platform on the snow. Stretched upon 
his bed of boughs, with his feet to his fire and his 
head resting upon one of Uncle Sam’s mail-bags, he 
Slept as soundly as if occupying the best bed ever 
made, though, perhaps, beneath his couch there was 
a depth of from 10 to 30 feet of snow. 

When unable to find a dry stump, he looked fora 
dead pine tree. He always selected a tree that had to 
it a decided lean. If he could avoid it, he never made 
his camp beside a tree that was perfectly straight. For 
this there was a good reason. It very often happened 
that the tree set on fire in the evening was burned 
through and fell to the ground before morning. With 
a leaning tree he knew the safe side on which to make 
his bed. 

At times, when traveling at night, Thompson was 
overtaken by blizzards, when the air would be so filled 
with snow, and the darkness so great, that he could 
not see to proceed. On such occasions he would get on 
top of some big rock, which the winds kept clear of 
snow, and there dance until daylight appeared ; the 


lateness of the hour and the blinding storm preventing | - 


his making one of his usual camps. A certain notch 
or pass in the mountains was much “addicted” to 


pole, and dart down the face of the mountain at light- 


blizzards, and at that point was a big flat rock on which | cave roadway. The mountains at the Beaujon Garden 


Thompson danced many a midnight jig. 


| were got up in astill grander style (Fig. 3). They were 


Although Snow-shoe Thompson traveled through the | run under the name of * French mountains,” and in 
wilds of Sierra for more than twenty winters, he never, | their construction the system usually employed was 
in all that time, encountered co bear, nor even | greatly modified. A detailed description of these 

t 


saw a bear of any kind. Hundreds o 
he saw their tracks in the snow, aud also inthe mud | 
about springs and brooks. 

If not the swiftest, it was universally conceded that, | 
even up to the time of his death, Thompson was the | 
most expert snow-shoe runner in the Sierra Nevada | 
mountains. At Silver Mountain, Alpine county, Cal-| 
ifornia, in 1870, when he was 43 years of age, he ran a 
distance of 1,600 feet in 21 seconds. There were many 
snow-shoers at that place, but in daring Thompson 
surpassed them all. Nene the town was a big moun- 
tain, where the people of the place were wont to as- 
semble on bright days in winter, tothe number of 
two or three hundred. The ordinary snow-shoers 
would go part way up the mountain to where there 
was a bench, and then glide down a beaten path. This 
was too tame for Thompson. He would make a circuit 
of over a mile, and come out on the top of the moun- 
tain. When he appeared on the peak, he would give 
one of his wild High-Sierra whoops, poise his balance- 


ning <. leaping all the terraces from top to bottom, 
and gliding far out on the level before halting. 
Snow-shoe Thompson seldom performed any feats 
for the mere name and fame of doing a difficult and 
daring thing; yet W. P. Merrill, postmaster at Wood- 
ford, Alpine county, writes me as follows, in speaking 
of some of Thompson’s achieVements: ‘He at one 
time went back of Genoa, on a mountain, on his snow- 
shoes, and made a jump of 180 feet without a break.” 
This seems almost incredible, but Mr. Merrill is a reli- 


able man, and for many years Thompson was his near 
neighbor, and a regular customer at his store. | 
Thompson doubtless made this fearful leap at a place! 
where he would land in a great drift of soft snow. I 

spoke of this feat to Mr. C. P. Gregory, formerly 

Thompson's neighbor in the mountains, but at present 

a resident of Virginia City, Nevada, and he answered 

that although he had never heard of that particular 

leap, he did not doubt what Mr. Merrill said “I 

know,” said Mr. Gregory, “ that at Silver Mountain he 

often made clear jumps of 50 and 60 feet.” 

John A. Thompson was the father of all the race of | 
snow-shoers in the Sierra Nevada mountains ; and in! 
those mountains he was the pioneer of the pack train, 
stage coach, and locomotive. On the Pacifie Coast his 
equal in his peculiar line will never be seen again. 
The times and conditions are passed and gone that 
called for men possessing the special qualifications that 
made him famous. 


RUSSIAN TOROGGAN SLIDES. 


DvuRING the present year, an exhibition has been 
opened at Liverpool which is especially devoted to the 
history of the modes of locomotion and carriage in 
vogue from ancient times up to our ownera. It is 
very natural that the originators should have given 
the visitors a specimen of the old *‘ Russian mountains,” 
which are now so much in favor in a large. number of 
places in the United States, and which were the rage 
at Paris for many years, dating from 1815. This sport 
(Fig. 1) is ealled in English ‘“tobogganing.” At the 
left of the main entrance to the exhibition. the visitor 
perceives a large inclined plane covered with a continu- 
ous flooring, which is divided by rails into narrow 
roadways, down which slide sled-shaped vehicles pro- 
vided with rollers. The inclined plane is about 180 
feet in length by about 60 in width, and the number of 


roadways is six, thus allowing six sleds to run at the 
same time. Upon reaching,the bottom of the slope, the 
vehicle slijes over a horizontal floor, upon which its 
velocity gradually slackens until it can be arrested 
without inconvenience by a buffer. 

This interesting arrangement has suggested the idea 
to us of giving our readers a few little known facts 
concerning those old Russian mountains that so delight- 
ed our fathers. We shall do this by reducing a few 


imes, however, | affairs has’ been given by Dr. Cotterel, a physician of 


the period. “ Searcely,” says this writer, * has one 


| crossed the two pavilions forming the main entrance on 


Champs Elysees Avenue, than he is struck by the im- 
posing aspect of a vast circus that exhibits itself _ ee 
tile. ‘This contains three rows of porticoes in aqueduct 


Fie. 2—RUSSIAN MOUNTAIN AT ROULE 
GATE (1816). 


style, through which are seen masses of verdure of a 
very picturesque effect. From a pavilion or square 
tower, a hundred feet in height, and situated on the 
circumference, start from the right and left two in- 
clined planes of wood. These latter deseribe a sort of 
oval curve, and embrace a superficies of 1,800 feet. Each 
of the inclined planes, or lateral curvilinear mountains, 
is provided with a double groove, a sort of guide, 18 
inches deep, in which run the wheels of a car, with no 
0ssibility of eseaping therefrom. From a snrround- 
ing gallery or promenade that leads to the belvedere, 
visitors on foot can pass in review the charms that 
are unfolding before their eyes, and award the prize to 
the most beautiful. The lateral inclined planes, which 
are more than seventeen hundred feet in length, after 


Fie. 3—FRENCH MOUNTAIN OF 1817. 


several undulations, designed to quicken or slacken the 
velocity of the ears, end horizontally upon a plane at the 
starting point. It is here that, upon a circular stage, 
one can enjoy the sound of musie and the spectacle of 
the races and various amusements that make up the 
brilliaut fetes of Beaujon. 

From the point where the two inclined planes connect 
below, rises as far as to the belvedere, at an angle of 


| engravings of the time, which are just as curious from a 20 degrees, astraight or rectilinear inclined plane, called 


technical point of view as from that of fashion. Fig. 2 
shows the Russian mountains at the Roule Gate. The 
amateurs ascended a stairway to the top of quitea 


the ascending or widdle mountain. ‘This is, as to axis, 
the long diameter of the ellipse that the edifice forms. 
This mountain, which is 25 feet in width, and, with its 


| high tower, and seated themselves in couples in a small ascending slope, 450 feet in length, is provided with 
two guides that are furnished with racks and strong 


roller sled, that ran down an inclined and slightly con- 


Fie. L—RUSSIAN MOUNTAIN AT THE LIVERPOOL EXHIBITION. 
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flat ropes. The cars hook themselves automatically to 
these ropes (which run over a wheel) by means of iron 
rings placed here and there, Visitors start from the 
bottom of the inclined plane, rise to the belvedere, de- 
scend one of the side slopes, and reach the starting 
point again. The ascent of the cars is effected by 
means of a horse whim located at the base of the cen- 
tral tower. The chief parts of this consist of a large 
horizontal wheel, 48 feet in circumference, which gears 
with another one, called a lantern, 5 feet in diameter. 

This wheel, in its revolution, gives the rope that 
draws the cars up a motion five times faster than its 
own, so that the ascending velocity is about that of a 
full trot. The‘descent, which is much more rapid, is in 
direct ratio of the weight of the traveler, as the cars 
then obey the force through which bodies tend toward 
the common center of gravity. 

In rising and descending, about twelve hundred feet 
are passed over in twenty seconds; so that, having 
made three trips in one minute, a person will have 
traveled over a space of more than three thousand feet 
—about fifteen leagues per hour—a velocity nearly 
equal to that of balloons.” 

At that epoch, when there were no railroads, such a 
velocity appeared to be very great. Dr. Cotterel re- 
eommended this exereise as very healthful, considered 
from the standpoint of an “air-bath.” Other struct- 


Fie. 4.—THE PERILS OF RUSSIAN MOUNTAINS. 


ures of the same kind soon appeared at Paris—especial- 
ly the Egyptian mountains on Faubourg-Poissoniere 
Street. According to an engraving owned by us, the 
traveler was hauled up the inclined plane by a rope 
actuated by a pulley. Again, we may mention the 
* Niagara Falls” inclined plane at the Ruggiery Garden, 
St. Lazare Street. The following is a description that 
has been given of this: ‘‘A slight slope leads to the 
kiosks, or, rather, to the ports whence the traveler em- 
barks in a se wherry. From the horizontal plane 
on which the navigator is then standing, he is gently 
removed by a seesaw, and does not begin his voyage 
until the opposite end of this seesaw has descended to 
the point where begin the guides in which the wherries 
run. He starts with rapidity, and in less than six sec- 
onds passes over from 240 to 250 feet, at from 50 to 60 
feet from the ground.” 

With these data we present, in Fig. 4, an amusing | 
caricature of the epoch, which the artist of the period 
has entitled ‘“‘The Danger of Russian Mountains.” 
This sport, in fact, was not free from danger. Serious 
accidents sometimes happened, and after an astonish- 
ing run, the ‘‘mountains” were forbidden in Paris.— 


La Nature. 


THE COLONIAL AND INDIAN EXHIBITION, 
LONDON. 


A RAMBLE through the New Zealand Court has a 
store of pleasant surprises. The ethnological collee- 
tion is very valuable. Here are to be seen in various 
cases Maori war trumpets, greenstone weapons and 
greenstone native ornaments, a sheaf of beautifully 
carved war weapons, the model of a war canoe, & 
goodly array of hand-made and dyed flaxen mats, 
used by natives as garments; precious relics of the 
features of the moa; beautifully carved wooden boxes 
for preserving provisions ; handsome feather mats ; and 
a rich variety of old stone implements used by the 
Maoris. 

In the instructive geological section, Mr. Simmonds 
first calls attention tothe raised models of the North | 
and South Islands and Stewart's Island, which form the | 
fruitful and temperate Britain of the south, to which | 
the Dutch name of New Zealand has been given. The} 
large and serviceable geological and statistical maps 
are next pointed out, and well merit the passing praise 
bestowed upon them. There are about a score of cases 
of New Zealand minerals and stones. 

Eyes involuntarily glisten at sight of the huge gilded 
monoliths which stand for the total export of New 
Zealand gold up to 1885—value £42,337,907—and sparkle 


/ 


THE APTERYX. 


THE TUATARA AND MUTTON BIRDS, INHABITING THE SAME BURROW. 


yet more in face of the safeguarded case of golden 
quartz, nuggets, and fine alluvial gold. 

We come to a full stop in front of the section of the 
trunk of the colossal kauri pine; and Mr. Simmonds 
shows a piece of timber containing the gum it yields 
prolifically, and then indicates the photograph, which 


| 
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SECTION OF KAURI PINE. 


affords some notion of the great height attained by this 
monarch of the forest. There are giants in these days. 
Finest tree in New Zealand, the kauri grows to an alti- 
tude of 120 ft, to 160 ft., has a diameter at the base of 
10 ft. to 20 ft., the massive trunk sometimes attaining a 
height of 80 ft. to 100 ft. before branching. Kauri is 


at 


KARAPO, OR GROUND PARROT, 


most useful. Its timberis in great request for spars and 
masts, the planking of ships, and for house furnishing ; 
and at the Thames gold-field, kauri serves for mine 
props. The kauri pine grows north of Mercury Bay 
in the North Island. Its gum is usually found 
in fossils at the base of the trees. How cauieabay 


KAURI PINE.—FROM A PHOTOGRAPH. 


the kauri gum is utilized for ornaments may be judged 
from an inspection of the casesof Mr. H. P. Barber and 
of Mr. E. B. Reynolds, of Auckland. The varieties of 
woods of the colony are enumerated, among the most 
high prized being the aforesaid kauri, manuka, totara, 
black birch, kowhai, and matai. Exquisitely finished 
pieces of furniture are exhibited, masterpieces of deft 
cabinet making and turning. The adaptability of New 
Zealand woods to the finest kind of work, and the skill 
of colonial artisans, are alike proved to demonstration 
here by an elegant table beautifully inlaid with an in- 
finite number of different woods, and a variety of desks 
and admirable furniture. Strolling round to admire Sir 
Julius Von Haast’s valuable specimens of the natural 
history of New Zealand, one finds something of interest 
at each step. Here, for instance, is the very peculiar 
mountain plant aptly nicknamed ‘‘ vegetable sheep” by 
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the New Zealand shepherds, inasmuch as it unquestion- 
ably most closely resembles the wool of a sheep. This 
remarkable exhibit is illustrated, together with a few 
noteworthy birds, among them the gray apteryx or 
kiwi, the ground parrot, and kea or mountain parrot. 

With respect to the unnatural taste developed by the 
last named comely parrot, whose respectable looks 
belie him, the Rev. J. G. Wood has something ap »0s8ite 
to say in Longman’s Magazine for October: ‘* The in- 
troduction of the sheep has caused the development of 
a carnivorous bird far more destructive, because more 
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“VEGETABLE SHEEP.” 


THE 


— than the eagle itself. This very unexpected 
oe is one of thelong-beaked parrots peculiar to New 
Zealand (Nestor notabilis), popularly called the * kea,’ 
or mountain parrot. Just asthe sparrow abandoned 
insects for fruits, grain, and flowers, the kea has re- 
versed the process, and abandoned its normal vege- 
table diet in order to become a sheep-killer of the most 
confirmed atrocity. Like other criminals, it is a noc- 
turnal bird, and not easily seen on account of its dark- 
green plumage. In 1868 it was noticed that the kea 
was in the habit of visiting the carcasses of sheep which 
were hung up for consumption, and eating the fat round 
the kidneys. Finding this fat very much to their taste, 
but not being able to procure a sufficiency of it, the 
birds took to attacking the sheep while living, never 
doing more than perching on the backs of the unhappy 
animals, tearing away the skin, and digging out the 
kidney fat with their pickaxes of beaks. Ina few years 
this formerly harmless bird has become the curse of 
the sheep-run ; and, not long ago, out of 300 sheep, 200 
were killed by the kea within five months. The natural 
consequence is that war has been declared against the 
kea, which, in all probability, will be exterminated.” 


a half to three inches in diameter, is selected and rough 
hewn to shape, the heart side inward and the back 
earefully smoothed to the form of the back of the bow. 

The sinew is laid on while the wood is green, and held 
in place until dry by means of a twine wrapping. In 
this condition it is hung in the sweat house until the 
wood is thoroughly seasoned, when it is finished and 
strung, and in some cases the back varnished and 
painted. The most delicate part of the operation is to 
get the proper tension on the sinew backing... If too 
tight, the wood crimps or splinters when the bow is 


Fie. 1.—PROBLEM OF THE FOUR MATCHES. 


strung, and a lack of proper tension leaves the bow 
weak and worthless. When the bow is seasoned, it has 
a reverse curve of about three inches, 

The sinew for the backing and bowstring is taken 
from the back and the hind Jeg of the deer at the time 
of killing, and dried for future use. When required, it 
is soaked until pliable, stripped into fine shreds, and 
laid on by commencing at each end and terminating 
at the center of the bow. The sinew is slightly twisted 
and dried before,it is placed on the bow. 

The glue used to fix the backing is obtained by boil- 
ing the gland of the lower jaw and the nose of the 
sturgeon. This is dried in balls and preserved for use, 
and is prepared by simply dipping it in warm water 
and rubbing it on the wood. 

The arrow shafts are usually made from the wood of 
the wild currant, and are worked to shape with a knife 
and tried by the eye. After roughing they are allowed 
to season and are then finished. Any curves are taken 
out with a straightener, made of a piece of hard wood, 
spindle-shaped and perforated in the middle. The 
arrowheads used in war and for big game are usually 


A VICTIM OF THE KEA. 


It is pleasant to turn from this pirate of the parrot 
tribe to a comparatively “happy family "—namely, 
the tuatara, largest New Zealand reptile, and the 
native petrels and shearwaters, or ‘‘ mutton birds,” 
which inhabit a burrow in common, as exemplified in 
the specimen brought from Karewa Island.—Jiustrated 
London News. 


MANUFACTURE OF BOWS AND ARROWS 
AMONG THE NATANO (HUPA) AND KE- 
NUCK (KLAMATH) INDIANS. 


THE bow makers of both these tribes are <pecialists, 
and the trade is now confined to a very few old men. 
I have here seen no man under forty years of age that 
could make a bow or an arrow, and only one old man 
who could make a stone arrowhead. 


make a bow, the wood of a yew sapling, two and 


made from flint and obsidian, and more recently of 
iron and steel. The flakes for the stone heads are 
knocked off by means of a pitching tool of deer antler. 
The stone heads are made with a chipper composed of 
a crooked handle, to which is lashed a short piece of 
antler precisely similar to those which I collected at 
Pt. Barrow. he work is held in the left hand on a 
pad and flaked off by pressure with the tool in the 
right hand, in exactly the same manner as I found the 
Innuits doing in Northern Alaska. 

The bows made by these people are effective for game 
up to fifty or seventy-five yards, and would inflict a 
serious wound at one hundred yards. At fifty yards 
the arrows will penetrate a deer from five to ten 
inches. I never heard of one passing entirely through 
a deer. The elk-skin armor which I sent to the 
Museum (Nos. 120 and 121) is proof inst any arrow.— 
P. H, Ray, in the American aturoliet. 


SCIENTIFIC RECREATIONS. 


The Problem of the Four Matches.—Split a match 
at one end, and into the slit introduce the end of 
another match that has previously been beveled off in 
such a way that the two matches shall form a certain 
angle with each other. Now place them upon a table 
with the apex of the angle upward, and lean them 
against a third match, as shown in Fig. 1. Then give 
a fourth match to some one present, and ask him to 
lift the three others therewith into the air. 


Fie. 2.—THE BALANCED PENCIL. 


If we are to believe Le Chercheur, the journal from 
which we borrow this problem, a search for the solu- 
tion of the latter may tire the patience of more than 
one architect or builder who has not been let into the 
secret. The upper part of the figure indicates the 
solution. It suffices to press slightly against the two 
first matches in order to permit the third to fall upon 
the one that you are holding; to lower the hand so 
that the third can enter the angle formed by the 
two first, and then to raise the match that you are 
holding in your hand, as shown in the figure. 

The Balanced Pencil.—We have already given sev- 
eral experiments demonstrating the principles rela- 
tive to the center of gravity. In Fig. 2 is illustrated 
another one. The pencil and knife are held in equi- 
librium upon the finger, because the center of gravity 
of the affair is situated upon the prolongation of the 
axis of the pencil, and beneath the point of support.— 
La Nature. 


GRUNEBERG’S APPARATUS FOR THE MAND- 
FACTURE OF SULPHATE OF AMMONIA. 


By Watson F.C.S., F.1.C., Lecturer in Chem- 
ical Technology in the Victoria University, ete. 


THIS is designed to make 
easy the hitherto more or less complicated distillation 
of ammoniacal liquors, together with the production 
of ammonia salts. It occupies very little space, is 
simple, cheap, and works with the best results, extraet- 
ing all the ammonia from gas liquor down to 1 part in 
2000, or 0°05 per cent., the other and older methods 
often leaving 0°10 or 0°25 per cent. of ammonia in the 
residual liquors, Again, in this process are avoided 
the nuisance and inconvenience which have hitherto 
attended the use of lime for decomposing the salts of 
ammonia that exist in gas liquor. In the usual method, 
the lime comes in contact with the inner surface of the 
boiler, the outside being exposed to the flame and hot 
gases from the fire used to distill the gaseous ammo- 
nia; and since this contact causes an incrustation of 
lime salts on the boiler plates, there follows a loss of 
evaporative power, and also a deterioration of these 

lates. Besides this there is the loss of time incurred 
n the periodica] removal of the scale or deposit in 
the boiler, causing the employment of labor and a loss 
of productive power in the apparatus. In some of the 
cruder forms of English apparatus, the distillation of 
gas liquors without the addition of jime in the first in- 
stance (this addition being deferred, first, from mo- 
tives of economy, until the volatile salts of ammonia 
are driven off by boiling ; and, secondly, to avoid in- 
crustations and damage to the boiler plates by the use 
of so much lime) has, in some instances, led to fearful 
explosions, and when “ wet steam” has been used 
alone with a final addition of lime milk, considerable 
complication has resulted, with increased labor and 
time expenditure, and a not very satisfactory exhaus- 
tion of the crude liquors. The explosions ady re- 
ferred to, when the heat has been applied by means of 
fire, are caused by ammonium carbonate being carried 
over in the earlier stages of the distillation. hen this 
ammonium carbonate reaches a maximum, and the 
fire is allowed through carelessness to drop, it will then 
commence to condense in the pipe leading to the sul- 
phate cistern, etc., a sublimation of the carbonate tak- 
ing place. The pipe soon becomes blocked, and then 
the recommencement of proper firing will simply mean 
the explosion of the still The writer has known of an 
ammonia still thus ruptured and carried through the 
aira hundred yards away by the explosion, seriously 
injuring three workmen. 

y the kindness of Dr. Gruneberg, whom the writer 
visited in the early part of August of this year, at 
Kalk, near Cologne, he was able thoroughly to inspect 
the excellent ammonia plant ofthe firm of Vorster & 


Gruneberg, at Nippes, also near Cologne. By this in- 
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8 tion he thoroughly convinced himself that the 
above apparatus possesses all the effective qualities 
and economical advantages claimed for it by Dr. Gru- 
neberg and by Mr. Henry Simon, of Manchester, who 
has patented further improvements in the apparatus. 
In the first place, it will be advisable to give details 
showing the financial position of the process. This 
will appear from a consideration of the following 
figures recently furnished to the writer by the firm of 
Vorster & Gruneberg, although it may be remarked 
that the priceof the raw materals, if anything, errs on 
the higher side. 

Let it be assumed that by the carbonization of 35,000 
tons of coal for gas making, 350,000,000 cb. ft. of gas are 

roduced. The amount of gas liquor thus obtained at 
16° Twaddell will be about 3,500 tons. From these 
8,500 tons there are practically obtained, by Grune- 
berg’s apparatus, 389 tons of ammonium sulphate. 


Tons, Price, | £ s. d, 
Sulphuric acid at 60° Be....| 389) 40/ | 778 0 0 
7 12 /6 | 447 6 
Labor, 4 men, 50 weeks 
175 | | 70 0 (0 
Casks and packing...... . = 155 12 
Sundries, repairs, ete.... . .| 116 14 0 
Depreciation on plant, 
buildings, £150; total, 
— | @10¢ 40 0 
Interest on plant and build- 
ings, £45"; land, £100; 


-| 3,500} 12/ 


Gas liquor, @ 544 | 2,100 0 0 


Tota! cost of manufacturing 


sulphate of ammonia...| — _ £3,587 3 6 


Taking the price of sulphate ammonia as 11s., the 
following figures are obtained: 


Tons, Price. £ a d., 


Sulphate of ammonia ob- 
tained as above......... | 389 11/ 
Cost of manufacture, as 
— | 3587 3 6 


£691 19 6 


4.279 0 0 


Two men can attend to an apparatus capable of dis- 
tilling 10 tons per diem. It was found that, on an 
average, to produce 100 tons of sulphate of ammonia, it 
requires: 


1,100 tons of gas liquor of 4 Tw. 
900 516° Tw. 


The peculiar feature (the one signifying, too, the 
chief value) of the process is that it is a continuous 
one ; the distillation is carried on without interruption, 
insuring economy of time, material, and labor, and a 
greater production for the same outlay in plant. The 
gas liquor and lime are fed in constant streams to the 
apparatus, and the ammoniacal gas is continuously 
delivered, the water and other valueless constituents 
continually overflowing, or being periodically drawn 
away at the end of the system, and all noxious vapors 
pass to suitable absorbing apparatus. 


. I, THE MANUFACTURE OF AMMONTA, 


The still may be worked either by open fires or by 
steam; but, where the latter is available, steam heated 
stills are preferable, and are, indeed, now exclusively 
applied, owing to their simplicity of construction, their 
great capacity, and on account of the exceedingly 
small space they occupy compared with their produe- 
tion. ig. 1 shows a sketch of the fire-heated still in 
section, while Fig. 2 shows principally a vertical sec- 
tion, with certain adjuncts to be afterward referred 
to. Fig. 3 represents the apparatus, with adapted 
steain coil, and with Mr. Henry Simon's improvements. 

In order to show how the evils and dangers of heat- 
ing with open fire are avoided in the Gruneberg still, 
it will be best to describe somewhat fully a still heated 
by the older method. A vertical still, A, is heated from 
the fireplace, g (Figs. 1 and 2), by surrounding flues, 
and has within it a vertical central tube, a, the bottom 
of which, extending some distance below the bottom of 
the boiler, and beyond the heating zone thereof, is 
closed, and furnished with a blow off cock, 7, and a 
perforated screen, d. The upper end of this tube, 
reaching nearly to the top of the boiler, is open to the 
vapor space in the boiler, Above the boiler is a vessel, 
C, charged with milk of lime, and above this vessel a 
column, B, like a dephlegmating column, such as the 
Coffey still, divided by horizontal partitions into 
numerous compartments, communicating with each 
other by pipes, and containing distributing walls for 
the purpose to be hereafter explained. 

From the top of the boiler extend pipes, ff, entering 
the lime vessel at its top, extending down within it 
nearly to the bottom, and terminating in ends per- 
forated with numerous smal! holes. By these pipes 
the vapors generated in the distilling boiler pass into 
the lime vesscl, and then bubble or rise in subdivided 
streaius through the milk of lime therein, and keep it 
agitated. From the lime vessel the vapors pass 
through the successive compartments of the column, 

These compartments are supplied by a pipe, J, at 
the top, with the ammoniacal liquor to be distilled ; 
this descends through the successive compartments of 
the column, B, while the vapors and gases generated 
in the boiier, A, after passing through the lime vessel, 
C, as already described, are ascending through them, 
the distributing partitions causing intimate mixture 
of the two fluids. Thus the descending liquid be- 
comes gradually heated, and the heat liberates more 
or iess of its gaseous ingredients, while the ascending 
vapors become partly condensed, and mix with the 
descending liquid The uncondensed gases that are 
mingled with the vapors join those liberated from the 


liquid, and pass away with them by the pipe, k. From 
the bottom of the column, B, the liquid, still containing 
the ammonia salts that are not volatile, flows by an 
opening into the vessel, C, and mixes with its contents, 
which are kept in agitation by the passage through 
them of the vapors from the pipes, ff. In mixing with 
the lime, the ammonia -salts become decomposed, 
ammonia being liberated, part of which, in the gaseous 
form, ascends the column, B, and thence by the dis- 
charge pipe, k. From the lime vessel, ©, liquid still 
containing ammonia passes by the overflow pipe, ¢ 0, 
to the bottom of the boiler tube, a, which is removed 
from the direct action of the fire, so that there is no 
danger of the lime (which is mixed with the liquid and 
there subsides) becoming burnt on or attached tothe 
surface of the tube, nor of the material of the tube 
becoming injured by heat. Ir like manner the lime 
vessel, C, and its contents are protected from overheat- 
ing. From the bottom of the tube, a, the liquid, after 
passing through the perforated plate, rises in the tube 
and overflows its top edge into the bottom of the boiler. 
According to Mr. Simon’s improvement, it flows over 
the top edge of this tube, or mud catcher, but then runs 
down to the bottom of the boiler over a stepped cone 
(see Fig. 3), from step to ste In either case, but 
especially in the latter, it is thoroughly heated, and the 
gases and vapors evolved from it rise by the pipes, ff, 
to the lime vessel, C. From the bottom of the boiler, 
A, the liquid from which the ammonia has been expel- 
led overflows by the pipe, /, into a deep vessel, J, the 
contents of which act as a hydraulic seal, and the over- 
flow from this vessel is led by a pipe, n, to a drain or 


flows from here through pipe, /, into the mud catcher, 
g. The liquor then overflows this mud catcher at hh, 
and flowing down the stepped cone, is continuously dis- 
charged free from ammonia by pipe, K, att. 

The steam flows in the opposite way to the liquor, 
viz., by the steam coil, d, along the steps of cone, 7, and 
enters by means of the concentric tubes, m and n, into 
the lime vessel, F. From here steam and ammonia 
vapors ascend from column to colamn of the still, E, and 
ultimately leave the apparatus through the pipe, p. 


Il. MANUFACTURE OF SULPHATE OF AMMONTA. 


From the preceding (Fig. 3) it will be seen that hav- 
ing arrived in pipe, p, the steam and ammonia vapors 
pass by means of the same into the saturator, D, which 
contains sulphurie acid. Considerable heat is evolved 
by the union of the ammonia and the acid, and thus 
the noxious gases evolved become highly heated as they 
collect underneath the lead bell, and leave the same by 
a pipe, whence they are led through the flue, 8, into 
the heat economizer, B, in which the crude gas !iquor 
intended for the making of sulphate receives its initial 
rise intemperature. Passing from the economizer, the 
noxious gases are dealt with according to the require- 
ments of the alkali act, and usually are passed into an 
open oxide of iron purifier, constructed very simply and 
cheaply of brickwork. 

Fig. 2 represents a slightly modified form of the ap- 

yaratus, and is the original one shown by Messrs. 
Wessten & Gruneberg, as worked by fire. Here E is the 
economizer containing the coil through which the gas 
liquor supplied by pipe, s, passes before entering the 


— 


a 
1 
Gy 4 
Fia@. 2, 
Fig. 3. 
BI Fi 
H 
| 1 iJ 
e f 
K 
t 


THE MANUFACTURE OF AMMONIA SULPHATE. 


elsewhere. Thus, while the distilling apparatus is con- 
tinuously supplied with ammoniacal liquor or solution 
by the pipe, 4, there is a continuous overflow, by the 
pipe, 2, of liquid from which the ammonia has been 
liberated and expelled, and a continuous discharge of 
ammonia and vapor by the pipe, /. 

When steam is to be used instead of fire, it is intro- 
duced by means of the steam coil, d (Fig. 3). -It serves 
to boil the liquorin thin layers, and thus to set free 
the last traces of ammonia. Mr. H. Simon (Eng. Pat. 
2,578, Feb. 25, 1885) describes the apparatus (Fig. 3) and 
the working of it as follows: 

Fig. 3 represents the still in connection with the 
arrangements for making sulphate of ammonia, A being 
the still, B the economizer for heating the gas liquor 
and so saving fuel, C the lime pump, and D the satura- 
ting box. The gas liquor enters the heat economizer, 


B, by means of pipe, a, and after its temperature is | 


considerably raised it runs by means of pipe, b, into 
the top part, E, of the still, A. The still, A, combines 
three distinctive features in its different parts, viz.: 

(1) The top part, E, which serves to dissociate the am- 
monia from those salts which volatilize on boiling. 

(2) The lime vessel, F, into which the milk of lime is 
pumped by means of pump, C, and pipo, c, serving for 
dissociating the fixed salts. 

(3) The boiler, G, with its peculiarly stepped cone, as 
already described, and the steam coil, d. 

After having left the economizer, B, which is heated by 
means of the noxious gases evolved inthe process of the 
chemical decomposition that forms sulphate of am- 
monia, the liquor enters at the topof the still, A, by 
pipe, 6, and, finding its way downward from column to 


| column of the still, to which it is conducted by pipe, 2. 
The vessel, L, receives the sulphate from the saturators, 

|K' and K*. It hasa perforated bottom, through which 
the drainings find their way into the receptacle, M, 

| below.—/ndustries. 


} 


| EFFECTS OF LIGHT AND SOAP ON COLORS. 


PRINTED ANILIN BLACKS. 

Mr. C. FRANC, before the Society of Dyers and Color- 
| ists, recently contended that the greening of a sample 
| anilin black, if exposed to an acid atmosphere like that 

of a laboragory or of a room in which plenty of London 
coal gas is consumed, is simply a question of time. 
Four months’ suspension in such an atmosphere was 
harmless on heavily weighted anilin blacks, 7. ¢., blacks 
‘in a high state of density, having, say, anilin equal to 8 
per cent. of the weight of the fiber. But six months’ ex- 
| posure to such an atmosphere began to tell considerably 
}ontheshade. A sample of printed anilin black prepared 
| by the action of chloric acid had been taken. It was 
| not the oxidized chromium derivative of emeraldin, but 
;emeraldin itself. ‘The sample had been cut into three 
| portions, each of which was subjected to the action of 
| air, light, and soap. 

I. was kept as the original pattern, for reference. 

II. was soaked in a mixture of 50 grammes drying lin- 
seed oil and a liter of petroleum naphtha, then put in 
| a@ hot room for 24 hours to drive off naphtha and assist 
| oil to oxidize or dry. 

III. was soaked in a mixture containing twice the 

| quantity of linseed oil or 100 grammes to the liter of 

| petroleum naphtha, and then dried in hot chamber for 


coluinn, enters the lime vessel, F, by pipe, e, and over- | hours. 
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I. exposed in atmosphere of laboratory to the sun 
was green in a week. II, and III. showed no change 
after a similar exposure for three months. 

The effects of soaping were then tested on pieces cut 
from the original pattern which had been carefully 
kept in a close box. 

Sample a was boiled in a keir containing 20 grammes 
olive oil to 50 grammes cotton and under 20 lb. pressure. 
It was stripped to a gray. 

Sample 6 was boiled in a keir containing 20 grammes 
olive oil soap to 50 grammes cotton and under equal pres- 
sure. Color unchanged. The color of another sample, 
similarly treated, also remained intact. 

In order to determine whether or not the resistance 
to light had been affected by soaping, samples II. and 
b were hung side by side ina window. 0b was found, 
on close examination, after ae three months’ 
exposure, to show a slight change. LI. remained in- 
tact. 

DYED ANILIN BLACKS. 


These were chromic acid blacks dyed in Rouen, with 
4 Ib. anilin oil to 100 lb. cotton, which appears to be 
the maximum proportion >f anilin oil used in some of 
the best works there. This is entirely at variance with 
the recipe of German jou:.als, but then the quantity 
of anilin used in Cyeing blacks is not nearly so important 
as the manner of application of the anilin. 

The best French Cyer con exhaust his bath entirely. 
In spite of the excessive duty on nearly all articles im- 
ported into France, of which anilin oil and chrome form 
a large item, the Rouen dyer will deliver ungreenable 
blacks at 35 centimes the kilo. The price of anilin, ow- 
ing to duties and excessive railroad rates, is 20 per cent. 
higher in France (St. Leger) than in Manchester. Mr. 
Frane offered to produce indestructible blacks by the 
Rouen process in a modern well-fitted up English works 
at a penny a pound. 

Three samples of the chromic acid blacks were 
taken. 

Sample A, although it contained less oxidized anilin 
yer square inch of fabric than a, for which chloric acid 
fad been used, resisted soaping better. 


Sample B soaked in similar oil mixture and dried in 
a similar manner to sample II., and sample C treated 
like. sample III., stood 20 per cent. soap at 20 lb. pres-| 
sure, without yielding. B, like II., does not stand fight 
so well after being soaped as before. As most practical | 
men know, a great objection to anilin blacks is that | 
they are prone to wear off upon being rubbed heavily. | 
A series of experiments, undertaken to find how far 
this rubbing off could be stopped by the drying oil mix- 
ture, proved the use of the mixture to be advanta- 
geous. 

Nor does the use of the mixture render the hanks or | 
cloths greasy. They are greasy for 24 hours; they 
then lose their greasiness, and ime as if they were 
slightly starched or prepared in a solution of British 
gum and dried. The goods must not be calendered | 
hot, but a cold bowl may be applied, and the goods 
will retain a nice mellow feel. Can hanks or warps 
prepared in this oxidized oil be woven without incon- 
venience ? Experiment has shown that they work 
excellently and do not need sizing To test their rela- 
tive capability of standing the bleaching process, a 
piece of cloth was stitched with anilin black, Turkey- 
red, and indigo blue threads, which had been prepared 
in the mixed oil. On another piece of cloth, threads 
unprepared were used. When subjected to the bleach- 
ing process, the former remained 25 per cent. darker 
than the latter. 

TESTING OTHER COLORS. 

Cloth dyed in eosin mordanted with acetate of lead 
was next tried, and a portion of it treated in an oil mix- 
ture like sample II. The colors of the unoiled portion 
disappeared after four days’ exposure to light. The 
oiled was but slightly changed by prolonged exposure. 
It is only fair to add that the delicate beauty of the 
pink was slightly obscured by the oiling. This may be 
attributed to the yellow tinge of the oil, colorless dry- 
ing oil not having been obtainable. 

The next color experimented with was Prussian blue, 
printed with the following mixture : 


Sal ammoniac 
Yellow prussiate 
Red prussiate 


Steamed for one hour and washed for one hour in pure 
boiling water. Unoiled and oiled samples of this were 
exposed for 48 hours in a draught closet in which a bot- 
tle of aqua ammonia was left open. The fumes of 
ammonia had decolorized the unoiled samples. The 
oiled was allowed to remain for a fortnight, and then 
was but slightly changed. Oiled Prussian blue cloth 
also stood the effect of a boiling soap bath perfectly 
without stripping. Methylin blue is considerably im- 
proved in fastness to soap by the oiling, but difficulty 
ls experienced with many anilin colors because of the 
solvent action of petroleum naphtha or their lakes, 
thereby causing stripping and running. Cerulean green 
and alizarin blue improved in their fastness to soap, 
but the shade was somewhat darkened by the oiling. 
Logwood black became faster both to soap and to light. 
Oiling will not answer for goods that are not to be 
calendered, or for yarns for polishing. Especially is it 
not applicable to velvets. The pile is gummed down and 
thus the effects of brushing and dressing are prevented. 
The usefulness of the oxidized oil appears to be due, first, 
to mechanical causes, and, secondly, to the fact that 
the an neutralizes any excess of alkali in soaps.—TZeatile 
cord, 


CHLORIMIDE. 


AN oxidizing compound of peculiar activity has been 
the subject of experiment by the Mulhouse chemists ; 
it is phenylene-dichloro-diimide, or, shortly, chlorimide ; 
it is formed by the actionof bleaching powder upon 
chlorhydrate of para-phenylene-diamine. In many 
cases it has all the properties of free chlorine. An 
interesting laboratory experiment of producing aniline 
black through the agency of chlorimide may be readily 
meade; the chlorimide (which is insoluble in water) 
can be formed upon calico by successively dipping in| 

e 


solution of hydrochlorate of para-phenylene-diamin 


and bleaching powder solution. Calico so mordanted 
or prepared, placed in a warm solution of an aniline 
salt, dyes up a gray, going on to a black, according as 
more or less chlorimide has been deposited on the cloth. 
The new substance has not yet come within the range 
of practical application. 


THE “SADDLE SULKY.” 


THE essential feature in the construction of the 
sulkies represented in the accompanying engravings 
consists in so curving the axle as to admit the rear of 
the horse between the wheels, thus permitting the 
horse to turn upon his center of motion, thereby mak- 
ing riding in such a vehicle very safe. In many re- 


spects it is like ridingin a saddle on wheels, as it is to 


all intents and 


panes part of the horse. The in- 
ta vehicle of this nature will be of 


ventor claims 


THE 


marked value, particularly for riding over rough roads, 
or where ordinary vehicles cannot be used, as there 
would be absolutely no danger. 

The small engraving shows a sulky specially designed 
for trotting purposes, in which it will be seen the axle 
forms one continuous vertical arch or curve, while 
shafts continue in a curve sround the rear of the horse. 
Braces extend downwaca from the shafts to the axle. 
The front portion of the seat rests on the curved axle, 
while the rear is supported. by two vertical braces. 

The inventor claims a sulky of this build prevents 
very largely the slewing usually experienced in turning 
around the curves of a track, thereby tending to in- 
crease the speed of the horse and lower the record. — 

The road sulky represented in the larger engraving 
is designed mainly for exercising horses, and is con- 
structed also to promote the comfort of the rider and 
avoid the unpleasant motion usually experienced in 
two-wheeled vehicles. 

The front of the seat of the sulky is supported upon 
a spring perch, rising and curving backward from the 
shafts, the rear portion being held upon flat springs 
secured to the curved bow uniting the ends of the 
shaft. 

The sulky is very light, and at the same time exceed- 
ingly strong, since the axles are firmly secured to the 
continuous shaft, and well braced. 

The special shape of the arched axle is more clearly 


shown in the small diagram in the upper right hand 
corner. 

Both forms of sulkies have been recently patented b 
Charles F. Stillman, M.D., of 142 Broadway, New Yor 
city, and are being manufactured by Brewster & Co., 
of Broadway and 47th Street. 


“SADDLE 


PETROLEUM ILLUMINATION,* 
By R. Kina. 


It will bemy object, in the yootens paper, to illus- 
trate this subject: ist. By classifying the different 
types of burners, and explaining the principles upon 
which they are constructed. 2d. By discussing some 
experiments which I have recently made upon burners; 
indicate some points which may well be developed or 
avoided in future designing. 

Of crude petroleum, about seventy-seven (77) per cent. 
in the American oil, and thirty (30) per cent. in the 
Russian, is collected from the stills as kerosene, the 
remainder being either too dense or too volatile to be 
used in lamps with convenience or safety. Storer, in 
his work on the analysis of petroleums, places the 
proportion of kerosene in different oils as varying be- 
tween forty (40fand ninety (90) per cent. The disagree- 


SULKY.” 


ment in these figures may, and probably does, arise 
from an uncertainty as to what, strictly hype 
should be called kerosene. Kleinsmidt, who is consid- 
ered an authority on this subject, defines it to be that 
portion of the products of crude petroleum which 
are given off between the temperatures of 183° and 219° 
Fah. and having a sp. gr. between 0°78 and 0°82, 

Trinity House specifications require that the kero- 
sene used in the British lighthouse service shall be 
distilled between the temperatures of 272° and 372° Fah., 
and that it shall havea sp. gr. between 0°785 and 
0°820 at 60° Fah. A comparison of the above will show 
what a great difference exists between the figures of 
these two authorities, oil which is required by the 
Trinity House board not being considered kerosene by 
Kleinsmidt. 

Examining the chemical tests for clarification, we find 
that Elliot and others state that the total amount of 
hydrogen contained in kerosene is 14 per cent. of the 
whole, the remaining 86 per cent. being carbon, yet no- 
where can we find any statements as to how these 
ingredients are combined. Elliot argues from ana- 
logy that the composition is represented by the chemi- 
eal formula, C;Hie+C..Hos, but is unable to verify his 
supposition by experiment. 

n order to understand the merits and defects of dif- 
ferent forms of lamps and burners, it will be nece 
to explain the laws of combustion as applied to them. 


THE “SADDLE SULKY.” 


Upon the combustion of any gas, the chemical 
changes are accompanied by the evolution of a. large 
amount of heat, the energy of which is expended in 
raising the temperature of the products of combustion 

* Graduation Thesis. Communicated by De Volson Wood, Professor 
of Engineering at Stevens Iustitute of Technology, Hoboken, N. J. 
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and in their consequent expansion. If this combustion 
should take place among gases leaving no solid parti- 
cles as a portion of the products of their combination, 
the burning wili be accompanied by a colorless flame 
of exceedingly high temperature. Let a 
of some substance capable of resisting 
perature, as lime, be held in the flame, and 
comes heated to incandescence; or let some of the sub- 
stance in a pulverized form be sprinkled upon it, and 
the flame becomes luminous from the incandescent 
particles. 

It is to an action similar to this last that we owe the 
illuminating power of the various hydrocarbon com- 

yunds. In these cases we have a body containing in 

tself the necessary solid particles, and which are also 

capable of burning. Take, for example, a flame of illu- 
minating gas. Upon the gas issuing from the tip, the 
temperature of the lame decomposes it. Its hydrogen 
unites with the oxygen of the air, evolving a large 
amount of heat, which raises the freed particles of car- 
bon to a high degree of incandescence, when they com- 
bine with oxygen, and so raise the temperature of the 
flame still higher. 

The combustion of kerosene is almost identical with 
the above, excepting that a certain amount of heat 
is required to vaporize the oil. 

It may be seen from the above that the degree of in- 
eandescence and, consequently, the intensity of the 
light depend upon the temperature of the flame. 
—a fact which will be frequently dwelt upor in the 
description of the burners. 


BURNERS. 


In order to treat the subject of burners systematically, 
it is necessary to ciassify them according to some gen- 
eral method, Since their principal points of difference 
are in the arrangement of the air supply, I shall divide 


French Compound. 


The French compound burner is a type considerably 

sed in foreign lighthouse service, a description of 
| which I have condensed from Lieut. Elliot’s Reports of 
{Foreign Lighthouse Services. The burner contains 
| from 2 to 5 flat wicks, shaped into concentric cylinders 
| by their respective wick tubes, which are so arranged 
}as to leave a narrow annular air space between each 
pair of wicks. By a method similar to that used in 
Argand burners, these air spaces are connected either 
directly to an exterior opening or to a central draught 
tube passing downward through the body of the lamp 
‘and opening under its base. There are no deflectors 
jon this lamp, but in their stead is used a contracted 
chimney similar to that used on burners of the 
“student's” type. 

The following table of the work done by these 
burners was collected by the French Lighthouse 
Board. 


Consumption of oil, 


grms, per H Light, Carce] units. 


Number of wicks. 


1 55 22 
2 160 64 
3 360 14°0 
4 630 23°0 


Unfortunately, Lieut. Elliot does not state the dimen- 
sions of any of the wicks nor the height of lift for the 


oil, 
Button. 
The general form of the button burner resembles the 


them into two groups: 1. Those having both a cen- 
tral and an outside draught. 2. Those having an exte- | 
rior draught only. Which latter group may be sub.- | 
divided into those with flat wicks and those with 
solid round wicks. 

Burners with double draughts, or, as more commonly | 
called, ‘‘central draught” burners, compose a large 
group; the principal subdivisions of which are the 
Argand, student’s, French compound, button burners, 
and their various modifications ; which will be treated 
of in their order. 

Argand, 


The Argand burner was originally made for lard oil 
lamps, but upon the introduction of kerosene was 
adapted to the use of the latter fluid. 

In general, it consists of a metallic wick tube, annular | 
in section at the top and opening out to crescent shape 
at the bottom. Through this tube a flat wick is made 
to pass, being bent to a cylindrical form at its burning | 
pot by the curvature of the tube. The interior | 
draught of air enters through a gauze cover on the | 
outside and near the bottom of the burner, thence | 
through a radial passage between the edges of the 
wick, and is delivered to the flame by rising through 
the space included by the wick tube. The exterior 
draught enters through an opening similar to and 
above the one provided for the internal supply ; it} 
rises within a metallic tube, curved in at the top, and | 
called a deflector, by which it is made to inpinge upon | 
the flame at a point slightly above the top of the wick. | 
The height of the wick is regulated by the rotation of | 
ashaft bearing a pinion, which engages a rack to| 
whose lower end is rigidly fastened a metal band which, | 
by means of spurs on its surface, clutches the wick. 

The base of the burner is fitted with a threaded | 
rtion, to enable attachment with the lamp body to 
made. Thisisan arrangement common to nearly 

all burners, and in future descriptions mention of it 
will be omitted. 

The results from this burner are fairly satisfactory. 
Though, in common with most lamps, it joses both light 
and heat by the metallic deflector, still 1 find it will 

ive from 15 to 18 candle power with a wick three (3) 

ches wide. 


Student's. 


The student's burner, though it resembles the Argand 
in general form, differs from it in several important 
articulars, In describing this type it will be necessary 
© detail the construction of both the lamp proper and | 
the burner, as the perfection of the lamp is } to their | 
combined action. 

In this case the oil reservoir is an adaptation of the | 
principle involved in Hero’s fountain. It consists of a/| 
cylindrical tank open at the top and placed above the 
level and to one side of the burner. Its bottom is, by 
means of a tube, connected with the smaller cylindrical 
tank, in which the lower end of the wick is immersed. 

Within the reservoir is placed a second tank, closed 
at its top and having a short small delivery tube from 
its bottom, This tube is of such length that its mouth 
opens below the surface of an oil seal in the bottom of 
the reservoir. When the oil seal is drawn down below | 
the mouth of the delivery tube, oil from the tank 
escapes into the reservoir until the original level of the | 
seal is restored. 

In the burner the wick is a hollow cylinder in form, 
and is moved vertically by the horizontal rotation of a 
metal ring attached to its bottom. This ring bears a 
stud which engages a helical thread upon the cylindri- 
cal wick tube, by this means converting the rotary 
into auxiliary motion. 

The air supplied to the inside of the flame enters 
through orifices in the drip om situated below the 
wick tank; passes downward radially, and upward 
through the hollow center of the wick tank, by which 
it is delivered directly to the center of the flame. The 
external draught flows upward through large passages 
within the frame supporting the chimney, ol is sup- 
plied around through a surrounding annular orifice. 

Two peculiar features of these burners are the 
absence of either internal or external metallic deflectors 
and of resistance in the air passages to regulate the 
draught, both these objects being accomplished by 
means of a contraction in the chimney, at about one- 
half the height of the flame. An advantage, as it 
results in the saving of light and heat otherwise lost in 
the deflector. The peculiar arrangement of the reser- 
voir keeps the supply of oil at nearly a constant level 
(varying, as I have found, 0°1 to 0°25 inch), a fact of 

test importance, as will be seen later. I find that 


“Argand.” As usually made, it consists of a wick 
tube shaped like a truneated cone, in which the wicks, 
1 or 2 in number, are moved by means of two shafts 
provided with thumbserews and with star wheels to 
engage the wick. From an external opening air flows 
inward through radial passages between the edges of 
the wick into the space included by the wick tube, 
where it rises and is delivered to the interior of the 
flame. It some forms of lamps this internal space has 
within it several pieces of perforated metal, in order 
to regulate the air supply by their resistance. 

Above the circular opening made _ by the interior 
draught chamber is placed a metal button or deflector, 
from 0°75 to 1°0 inch above the wick tube, its di- 
ameter being slightly greater than the internal di- 
ameter of the wick. Sometimes these buttons are 
either wholly or partially surrounded by netting, cor- 
rugated or made of two disks so arranged as to deliver 
the air in two strata, one above the other. The out- 
side draught enters through a second gauze-covered ex- 
ternal chamber, and rises under an annular metal 
deflector by which it is made to impinge on the flame 
at its base. The deflector in some lamps is omitted and 
for it a choked chimney substituted, the advantage of 
which arrangement has been explained in connection 
with “student lamps.” 

In these burners, owing to the position and form of 
the button, the flame is made to spread out nearly 
horizontally for some distance. Hence measurements 
made in a horizontal plane do not give the true amount 
of light emitted. Measurements which I have made 
with lamps of this class give horizontal readings of 
from 25 to 35 candle power with a consumption of from 
55 to 65 grammes of oil per candle power per hour, the 
total width being 4°5 inches. It will be seen that these 
are very poor results for the width of wick employed. 
They are probably caused by the lowering of the tem- 
perature of the flame due to the button and to the 
mass of metal of which this type of burners are usually 


constructed. 
Single Flat Wick. 


This is the type of burner most commonly employed. 
It consists of a wick tube of rectangular section, 
through which the wick may be moved by means of a 
starwheel shaft and thumbscrew. Upon this tube is 
fixed a disk of perforated metal, to whose outer edge is 
attached a metal cap, serving as a deflector for the air 
supply, and also holding securely, by means of metal 
clips, the chimney. 

urners of this form are made for wick from 0°25 to 
2 inches wide. One with a1 ineh wick I find will give 
(measured on the flat of the flame) from 6 to 7 candle 
power while burning 80 grains of oil per candle power 
per hour. 
Duplex. 

Duplex burners are a recent improvement of the flat 
wick variety. They consist of tWo parallel flat wick 
tubes, separated by about 0°5 inch air space. Each 
wick is supplied with a separate moving arrangement, 
similar to those used with single flat wicks. Under 
the bottom part of the burner, air enters through a 
piece of perforated metal, passes upward through one 


|or more sheets of wire gauze, thence under a two- 


slotted metallic deflector, by which it is impinged on 
the flame in the usual manner. : 
Owing to their excellent construction, the light from 
these burners is both brilliant and pleasing, and: the 
oil consumption proportionately small. Yet neither 
of these effects is so great as to lead one to suppose this 
burner better than two separate single wick burners 


Multiple Solid Round Wick. 


This type of burner was originally of French design, 
but is now manufactured in this country. They con- 
tain 10 or 12 solid round wicks, each 025 inch in 
diameter, with separate cylindrical wick tubes, so set 
in a circle that air is admitted completely around each 
flame. These tubes are held together near their tops 
by a piece of perforated metal, which also serves to 
support a chimney of the “student’s” pattern. The 
lower ends of the wicks are attached to a metal band, 
which is raised or lowered, as in the ‘ Argand,” by 
means of a rack and pinion operated by a thumbscrew. 
I understand that this burner works fairly well, but 
that it has the objection of being very difficult to 
bring, by trimming, all the wicks to the same level. 


EXPERIMENTAL RESEARCHES, 


To determine the efficiency of a lamp for different 
heights of the wick, the following experiment was 
made: The wicks in a duplex burner were turned toa 
certain desired height. The oil in the tank was kept 
at nearly a constant level by refilling after each photo- 
meter reading. The lamp was placed upon a pair of 
balances, and the rate of oil consumption determined 
by a series of three weighings. The lamp was then 
placed in a photometer, and 10 measurements made of 
the intensity of its lights, 5 on each side of the flame. 
It was then removed, and the oil consumption again 
measured, a mean of the two series being taken as the 
proper rate. The height of the wick was measured as 
the distance between the top of the wick and the wick 


tube. The table and curve given below represent the 
results obtained. . 
i | Oi ‘andle 
Candle oy power per Remarks, 
inches,| Power. grains. hour, Fahr. 
grains. 
ss 7101) 768°5 | 109°78 968° 
ws 12°07 | 8794 72°85 | 1005° 
a's 15°22 | 1080°2 | 67°76 | 1157° 
vs | 17°78 | 11576 | 65:26 | 1192° 
ge | 21°29 | 1349°4 | 63°40 | 1285° 
| 23°93 | 15433 | 6445 | 1300° | Flame almost 
smoking. 
200 
2 
mas 
Cane. 


The curve shows the variation of the oil per candle 
power per hour, with the candle power. 

A comparison of the second and fourth columns will 
exhibit the great inefficiency of a burner when the 
wick is turned low, and showing that there will be an 
increase of 75 in the oil per candle power hour by 
turning the wick down from ,y% to s4 in height. The 
curve also exhibits this loss in efficiency, and shows 
the most efficient height of the wick in this burner, 
the condition being the same as in this experiment. 

The following curve was plotted from the second and 
fifth columns of the table, and exhibits the relation 
between candle power and temperature. In it I have 
connected the first and last observed temperatures by 


3 


719 |W \23\25 


a dotted line. Admitting that the second observation 
is incorrect, we have the maximum variation of the 


other points from this line to be 65 per cent., an 
amount which might easily have been lost in the pyro- 
meter measurements. If we accept the above reason- 


having the same width of wick and the same care | img, we have the temperature varying directly as the 


exercised in their construction. In fact, the only 
theoretical superiority is that the amount of radiating 
surface of the chimney is less per candle power with 
the duplex burner, thus causing an increase of the 
temperature within the chimney. 
advantage is partially compensated by the fact that 
the amount of heat lost by radiation is a function of 
the temperature—a conclusion which agrees closely 
with those arrived at by experiment. From my 
measurements of lamps of this kind, I find them to 
give, with two 1°5 inch wicks, from 25 to 35 candle 
power while burning from 55 to 60 grains of oil per 
candle power per hour. 
Single Solid Round Wick. 

Burners of this class are of the oldest form known. 
They were used without a chimney, and had neither 
draught regulation nor deflectors, consequently they 
burned with a dull, smoky flame. . Very few of these 


nps of this kind give from 18 to 20 candle power | burners are now in use, these being employed in a cer- 


with a,wick of 2°75 inches in circumference, 


tain class of lanterns, 


But even this smal] | the metalwork of the burner. 


candle power. 

It is diffieult to explain where this loss of oil takes 
place. Probably a portion of it, which is nearly con- 
stant with all heights of the wick, is lost in heating 
Another source seems 
to be due to the escape of some unconsumed hydro- 
earbon vapor. Its presence is suggested by an un- 
pleasant odor which escapes from a lamp, and by an 
oily deposit that forms on the inside of the chimney. 

The temperatures in these experiments were measured 
by an instrument similar to Siemens’ pyrometer, the 
temperature being calculated from observations made 
on the inerease of electrical resistance in a piece of 
platinum wire held in the eseaping gases. 

A full lamp will give more light than one whose tank 
is partially empty. In order to determine the amount 


of this variation, I performed the following experi- 
ment: The oil tank of my lamp was a large graduated 
vessel, on which was used a duplex burner, the height 
The zero (0) of 
was the top of the burners’ 


of whose wicks was kept constant. 
graduation for the 
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wick tubes, and the seale read vertically downward to 
the bottom of the vessel. The tank was filled with oil 
up to a certain desired division of the scale, and the 
wicks lighted and burned for a time to adapt their 
suction to the height of the lift. The loss of oil by 
this combustion was then restored, and the candle 
power and oil rig 4 determined as in the pre- 
ceding experiment. rese operations were repeated 
with several different levels of oil, and the results ob- 
tained are tabulated below. 


Oil per 
Lift Oil per candle 
o Candle ks. 
grains, 
40 | 29°71 14249 | 48°96 
45 | 20°43 | 135671 | 6635 Probable error in 
candle power. 
50 | 18°72 | 11119 | 584 
55 992°5 | 
Leo 
Zp 2e 426 2 5p 


The measurements of the intensity for the 4°5 inch 
lift are apparently wrong, for with this exception the 
curve shows a variation of candle power inversely as 
the lift. Taking the candle power for a 4°5 inch lift 
from the curve (233 ¢. p.), it will give an oil consump- 
tion of 57°7 grains per candle power hour, which agrees 
well with the other figures in that column. 

The table shows the great loss of light by increas- 
ing the oil lift. Thus, changing the lift from 4 in. to| 
5 in. deereases the candle power 38 per cent., and | 
changing it from 4 in. to 5°5 in. decreases the light 53 
per cent. 

In physies, the experiment is performed of immersing 
two plates of glass in a liquid, the edges of the plates 
being placed in contact so that their planes will form 
an acute angle with each other. Then the liquid will, 
by capillary attraction, rise between them, its surface 
taking the form of an equilateral hyperbola, from 
which is to be deduced the law that the height of the 
liquid at any point is inversely proportional to the dis- 
tance between the plates at that point. 

Let w' be the distance between the two plates at any 
point, and / the lift at that point. Then 


1 
ha—(l) h=C— 


C = aconstant. Hence wv’ h = C = the volume in 
any elementary plane. To apply this to a lamp wick, 
we let wv’ equal the effective burning surface of the oil 
in any elementary vertical plane of the wick, then from 
(1) we have a result which agrees nearly with the above 
curve, 

To determine the width of the wick, the following 
experiments were made. 

A series of burners, each with a different width of 
wick, were severally tested in the manner described in 
the previous experiments. In each the wick was 
turned up until the maximum light from the burner 
was obtained. The height of the oil lift was in all 
cases the same. The burners were all made by the 
same maker, and were as near alike in design as I could 
obtain. 

The results of my observations are given in the fol- 
lowing table : 


|8 jp | & | & 
496 | 6-48 | 5°72 | | ge | 448-4 | 
sos | 5-72 | 4°95 | | 865-7 | 
2°59 | 3-23 | | ag | & | 24874 | 83°80 
1-85 | 2-36 | | | | 195°55 | 64-25 


It will be seen that the candle power measured on 
the flat of the wick varies nearly as the width; but 
the candle power from the edge does not vary as 
the thickness. The large diagram above may he p to 
explain this phenomenon. It shows that the light 
measured from the flat of a wick depends mostly upon 
the light emitted from that side; while of the light 
measured on the edge of the flame, a large proportion 
comes from the flat side. Probably this effect is in- 
tensified by reflection from the interior surface of the 
chimney, 

A curve representing the variation of the candle 
pense with the amount of oil burned per hour, I give 
1erewith. It was constructed from a collection of all 
my data, and illustrates the great efficiency of burners 
giving a high intensity of light. 

The resistance offered to the draught in burners I 
measured as follows: To a large tank wu as an as- 
pirator is connected, by means of a tube, a T-shaped 
pipe, from the stem of which is hung a U tube of 
glass partially filled with colored water. The other 
branch of the T was connected with a tube passing 
through a cork which tightly closed the top of the 
chimney. The chimney was doen placed on the burner, 


raffine. The wick 
hen placed in the burner, and the whole screwed 


and the joint made air-tight with 
Was t 


De 


on to the oil tank. By permitting the water to run 
from the aspirator, air was drawn in through the 
burner in the same manner as it would have been by 
the action of its flame. The friction in the s of 
the burner offers resistance to the entrance of the air, 
causing the pressure on the inside of the tube to be less 
than that of the external air, and the amount of which 
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was measured by the difference in level of the water in 
the two branches of the U. The velocity of the air was 
deduced from the amount of water discharged by the 
aspirator. An illustration of the apparatus and a table 
of the results obtained with it are given in the accom- 
panying table and sketch. 


sf] | | <5 
a 
| Ag 
0: 0406 | 0°422 
Batton...... 39-15 | 71-5° | 0 0295 | 0-315 
2°25" wide 0-0486 | 0°454 
0°0451 | 0°354 
Two each) an. 
Duplex... 1°5" wide 30°16 | 69°9 
One 0-0180 | 0-151 
Single Flat. 1” wide 30°14 | 68°2 phn pen 
Single Flat One 0°0225 | 0°202 
(another 1” wide 30°15 | 68°4° | 0°0888 | 0°354 
pattern). 0°0816 | 0°347 


The large diagram represents the candle power as 
measured at different angles around a duplex burner. 

And, for purposes of comparison, I append a table 
taken from the London Nature, as showing most 
clearly the amount of heat and of objectionable gases 


given off in the products of combustion by the several 
different methods of illumination 


yy 
Per Hour, 
Light of 100 Candle Power. water | Castente 
Vapor, Acid, | ¢ 
Kilos, Meter,| C#lories. 
Electric lamp, 57 
0°086 0°046 4,860 
Kerosene, flat wick.......... 0°080 | 0°005 7,800 
0°085 | 0°100 6,200 
Candles, paraffine............ 0°099 | 0°122 9,200 


resent, to carry my in- 


I regret the want of time, at 
eld. Throughout this 


vestigations further in this 
paper I have striven— 

ist. To show the development of the present form of 
illumination. 

2d. To classify the different types of burners now 
made, and expiain the principles involved in each. 


3d. To give a description of a few experiments which 
I have made, and that may serve as stepping-stones to 
enable others, as well as myself, to pursue these investi- 
gations farther. 


June, 1886. 


WILLIAM R. KIN@. 


CEMENT FOR IRON PIPE JOINTS. 


TEN pounds of und litharge, best quality, four 

unds of best Paris whiting, one-half a : und yt yel- 
ow ocher, two pounds of dry red lead, one-half an 
ounce of hemp cut in 44 inch lengths; mix well with 
boiled linseed oil to the consistency of thick putty ; 
set quick w eat is appli t repairs boilers, re- 
sists fire, and will set in water. cm : 
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PLOW OF WATER THROUGH PIPES. 

Dr. DESAGULIERS, in the year 1726, published in 
the Philosophical Transactions of the Royal Society, 
London, a practically useful paper containing the re- 
sults of experiments which were made to ascertain the 
comparative discharges from short tubes and long 
pipes. 

n the bottom of a cistern 1 cubie ft. in capacity, and 
5 ft. above the surface of the ground, he inserted a 
short curved tube, 4 of an in, bore and 2 ft. long, so 
that the lower end was 10 in. below the level of the 
upper end in the bottom of the cistern, 

Another pipe of the same bore, and 339 ft. long, was 
also inserted in the same cistern, and was laid along 
the ground below the cistern, coiled (eide sketch), so 
that the lower ends of both pipes should be on the 
level. 


He found the discharge from the short tube to be 


nineteen times that from the long one, each flowing at 
times. 
n another experiment on a pipe 1% in. bore and 


3,000 ft. long, he found the actual discharge to be only 
one-twelfth of that given by Mariotte’s rules; and 
hence 


tarded the flow of the water. 

From experiments on glass pipes, he afterward found 
the cause of the increased retardation to be air in the 
higher parts of the pipe; and he was thus led to de- 
sign and to apply the jirst self-acting air valve, or 
cock, for the discharge of air from water pipes.— Vic 
torian Engineer. 


IMPROVED EMBOSSING MACHINE. 


IN embossing non-repeating patterns cr designs, 
that is to say, such patterns or designs as cannot be 
produced by the continued rotation and pressure of 
engraved rollers, it is customary to employ surface 
blocks, the use of which involves slow and laborious 
hand production. Among other attempts to produce 
by machinery designs of the character indicated in Fig. 
3, which is of the class above referred to, not the least 
ams or interesting is the invention of Mr. E. J. 

oman, of Bowdon, Cheshire, illustrated in side view 
in Pig. 1, and in end view in Fig. 2. As represented in 
these figures, the machine is constructed to be used 
either with one engraved roller in the ordinary manner, 
or with two such rollers, which may be successively or 
simultaneously put into operation as may be required 
by the exigences of the pattern. Three or more rollers 
may be employed, but at present a greater number 
than two is rarely called for; hence, sinee also an 
explanation of the operation of the smaller number 


Fie. 1. 


will be sufficiently indicative of that of the larger, we 
wiil confine our attention to the particular form of 
machine illustrated in the engraving. 

The bed roll, B, may conveniently be constructed as 
an ordinary calender or pressure bowl, and it has key- 
ed upon each end of its shaft a spur wheel, G and G, 
the pitch line diameter of which equals the working 
diameter of the bow], B. The engraved rollers are in- 
dicated at C and D, and have keyed upon their axes 
the pinions, E and E', respectively, capable of gearing 
with and of being driven by the bed roll wheels, G and 
G'. Each of these pinions is provided with a stop, the 
functions of which will be described later on. 
engravings the pinion on roller, C, is omitted in Fig. 2, 


he coneluded that something more than the | 
friction, on account of the length of the pipe, had re- | 


In the} 


| are geared together by a pitch chain, F, capable of be-| stop motion, ON, is provided. The flange, O, and the 


ing tightened by means of the tension pulley, H, and|stop, N (there being a sto 


on each engraved roller 


they serve to rotate the cam shafts in some exact ratio! pinion), are so proportioned and placed that, as soon 


with the bed roll, and therefore with the engraved roll- | 
Ordinary | motion, the flange, O, and the stop, N, engage with 


ers, as may be determined by the design. 


| as the engraved roller has made the desired amount of 


change gear may in some cases be substituted for|each other, and motion of the pinion, to which the 


the chain gear. 


The cams upon F' and F" are indi-| stop is attached, is prevented until the flange has 


eated in Fig. 1, and are so formed that the cirecum-| passed out of contact. 
I 


ference of larger radius on one equals the cireum- 
ference having the smaller radius on the other. 
The peripheries of the cams work in contact with 
the blocks, K K', the consequent motion of which 


| ‘The invention appears to possess advantages which 
| should be of considerable value in the production of 
| tapestries, upholsterers’ trimmings, and of papers and 
| fabries employed in mural decoration, as, apart from 


is conveyed to the engraved roller bearing blocks| the far greater rapidity of manufacture possible, the 


|by means of the screws, LL', which permit ad- 
justment. This motion is resisted by the helical 
springs, M M', the normal tendency of which is to lift 
| the engraved roller bearings away from the bed roll. 


Cea 
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The diameters of the chain wheels and the configura- 
tion of the cams will have to be determined for each 
special case ; but so many combinations are attainable 
with the numerous variable parts, that there is no 
necessity for a large stock of the interchangeable gear- 
ing and cams. 

The actual operation of the machine is simple and 
continuous. The pattern (Pig. 3) having to be produc- 
ed, the square part, Y, which corresponds, for example, 
with the lower part of an embossed velvet curtain, or 
with the dado of a wall paper, is engraved on the roller, 
D, and the other portion of the pattern, Z, upon the 
roller, C. Let there be fifteen teeth on the pinion, D, 
|and forty-five teeth on the wheel, G, and let the three 
chain or sprocket wheels be equal. Then, since D is 
one-third the diameter of G, the swell on cam, F", 

must occupy one-third the circumference in order to 
}maintain the roller, D, in contact with the material 
passing over the bed roll during a complete revolution. 
The part of the pattern, Z, is engraved on the roller, C, 
and the swell, or larger diameter of the cam, F', occu- 
pies two-thirds of the circumference; consequently, 
with this arrangement, the part of the design, Z, will 


| 
| 


Fra. 3. 


| rollers lay the pile of velvets, plushes, and other pile 
fabrics, uniformly, and in one direction, thus avoiding 
irregular reflections of light, and producing a more 
uniform and pleasing result. 


ROBSON’S IMPROVED GAS HAMMER. 


Fies. A and B are side and back sections ; Fig. C a 
plan ; 1 is the pillar frame, of good strong section, af- 
tording easy access to all parts attached to it ; 2 is the 
eylinder, which is carefully arranged so that the most 
unskilled person may handle it without difficulty. The 
lower end is open to the atmosphere through holes, 3, 
an arrangement which altogether obviates the difficul- 
ty common to most steam hammers, and which often 

|results in the destruction of gland packing, joints, 
| cylinder cover, ete., viz., the accumulation of water at 
| the lower end of the cylinder. 

It also admits of the atmosphere flowing in and out 
through the action of the main piston, 4, and so keeps 

| the eylinder cool. It further allows the hammer pis- 
|ton to be readily taken out. The lower end of the 
| cylinder is fitted with a suitable cover, which has a very 


IMPROVED GAS HAMMER. 


and in Fig. 1 it is represented as mounted upon the| be twice the length of Y ; but by varying the speeds of | long guide, 26, and as no packing gland is required, 


back end of the roller shaft and gearing with a dupli- 
eate spur wheel, G', on the bed roll shaft. The axes of 
the engraved rollers are carried in sliding block bear- 
ings, which permit the rollers to be moved out of con- 


the chain wheels, or the diameters of the pinions on 
the engraved roller shafts, any other relative propor- 
tions for the two portions, Y and Z, may be obtained. 
It might very well happen that, unless some provision 


| this can be used to great advantage in dispensing with 
side and other guides ; 4is the main piston, which is 
made of the best hammered iron, and is hollowed out 
at the lower side to allow the atmosphere to play upon 


tact with the material upon the bed roll and their pin-| were made for the purpose, the engraved rollers, C or|it and also to reduce the weight; 5 is the hammer 


ions out of gear with their respective wheels. 


|D, would move after having made the exact motion 


head, which is also made of best hammered iron, the 


Upon the bed roll shaft there is also mounted a piteh | assigned to them, and, as aconsequence, the ‘“‘ register” | lower end being bored to receive any tool that may be 
j of the two portions of the patterns would, at the next | required. 


chain wheel, two other similar wheels being also fixed 


upon the cam shafts, F' and fF". These three wheels 


impression, be defective. To prevent this, the Geneva | 


tis fitted with a cotter for holding tools in exact 
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ition. The main piston, 4, issecured to the hammer 
mee 5, by means of the long cross-bar, 28, at each 
end of which is connected a shackle attached to the 
round bar, 24, which passes through volute springs, 6, 
the function of which is to raise the hammer head, 5, 
to its highest position against buffers, 7. The springs 
are made of the best drawn flat steel, which, when 
coiled, makes a very durable job. 

The convolutions are carefully kept clear of each 
other, and as eight springs are used on each side of the 
hammer, each individual spring, it will be seen, has 
very little to do, indeed, after the springs are set to 
take the weight of the piston and hammer head, 5. 
The extreme movement on each is only °%% in., and this 
is further reduced by the thickness of the iron on anvil 
when the hammer is in operation. As a matter of fact, 


Fic.c 


Fig. D—raises the small valve attached to the lower 
end of lever, 15, and uncovers a small hole in the tube, 
9. The continued motion of the piston, 8, thus draws 
in the flame, 14, which is always kept burning, and 
ignition takes place. 

The piston, 8, has by this time reached and covered 
the exhaust port, 19, so that the full force of the explo- 
sion is used in driving down the main piston, 4. he 
piston now proceeds on its downward stroke, and in- 
stantly the exhaust port, 19, is uncovered, the springs 
raise the main piston, 4, to its highest position, and the 
exhaust gases are driven through the es and 
valves, 20, in piston, 8, and out at the exhaust port, 19. 
The pistons, 4 and 8, being brought to their nearest 
positions, and all exhaust gases being expelled, piston, 
8, commences to ge the cylinder. The force of 


IMPROVED GAS HAMMER. 


in ordinary use, the movement of each spring varies 
say between 3g in. and % in. 

Not a single breakage has taken place during many 
months’ work, and in any case the cost of replacing a 
spring is excessively small. 8 is a displacer or charging 
pistou, used for the purpose of expelling the exhaust 
gases and recharging the cylinder with inflammable 
gas and air. As shown it is at half stroke, but suppos- 
ing it to be at its lowest position, it then leaves a 
—s clearance between its surface and the main pis- 

on, 4. 

_As it is moved upward it draws a charge of gas and 
air into the cylinder, through the supply valve, 10, 
and tube, 9. This piston is actuated by a light con- 
necting rod, 11, attached to a disk crank, 12, worked 
by a small hand wheel, 13. When the connecting rod, 
11. has moved the piston, 8, near to the end of its up- 
ward stroke, the projecting roller, 25, being brought in 
contact with projecting arm on lever, 15—as shown on 


the blow can be varied by means of the inclined cain, 
16, on the hand-wheel shaft which opens the gas sup- 
ply valve at any desired point in the stroke of the pis- | 
ton. By this means very light blows can be wade to} 
immediately follow those of the heaviest possible char- | 
acter, or can be alternated with them with the greatest 
accuracy. 

Lever, 18, gives complete control over the action of 
the hammer, even when hand “wheel is kept turning. 
It puts the supply valve instantly out of gear, or as 
quickly brings it into action, enabling the operator to 
miss or give any one of aseries of blows. he lever 
and pawl, 21, are for operating the hammer automati- 
eally. When the hammer head, 5, strikes, it takes the 
lever and pawl, 21, down with it. The pawl thus grips | 
the disk crank, 12, and in its upward motion, assisted | 
by spring, 22, attached to projecting arm of lever, 21, | 
turns the hand wheel, 13. Ordinary coal gas may be | 
used ;‘or, in case of the colonies, petroleum spray or 


vapor may be employed as the combustible fluid. 
The hammer described is that known as the 4% ewt. 
size, and has a cylinder of 7 in. diameter, 64¢ in. stroke. 
The maximum law is very nearly that which would 
be given by a weight of 3 ewt. falling through a height 
of 1 ft., and this can be repeated at the rate of 110 
blows per minute. Fig. E gives two diagrams, one of 
alight and the other of a heavy blow. The average 
pressure in the case of the latter being 15 lb. persquare 
inch, and the cylinder having a diameter of 7 in., with 
a stroke of 644 in., it follows that the work done is 318 
foot pounds. 

The springs do slightly more work in returning the 
hammer head than its weight, X, into the movement, 
say, by about 6 foot pounds; hence the work of the net 
blow is 307 foot pounds. Extended test in practical 
sinith work has demonstrated that over 2,500 of the 
heavier blows referred to above can be given with one 
penny worth of gas at half a crown per thousand—, e., 
the Birmingham price to small consumers—or over 
4,500 varying blows for the same consumption, This 
extraordinary economy will probably cause other ob- 
vious advantages of the gas hammer over steam, pneu- 
matic, and power driven hammers to be lost wigdit of, 
but they are many, and will occur on consideration to 
practical men ; The absence of boilers, coals, ashes, and 
dirt. The readiness for work at any moment, day or 
bight. The fact that a few strokes can be made at any 
time at the same economical rate as when the hammer 
is used for along spell. These and other advantages 
must in future be taken into consideration by those 
desirous of having the most economical, reliable, and 
handy tool for forge work. The hammer is well made, 
and the design appears to have been thoroughly con- 
sidered with a view to strength and durability. It was 
shown at work at the Exhibition of Manufactures and 
Industries, Bingley Hall, Birmingham, in connection 
with the meeting of the British Association. Messrs. 
Tangyes, makers, Birmingham.—7Zhe Lngineer. 


THE VELO-PORPHYR, A NEW PHARMACEUTI- 
CAL APPARATUS. 


By B. GiRAuD, 


THIs apparatus is easily understood from the accom. 
panying illustrations. The two metallic sections of 
the vessel, adapted more especially for mixing and 


‘THE VELO-PORPHYR, A NEW PHARMACEU- 


TICAL APPARATUS. 


kneading, are fitted to each other with a ground joint. 
By screwing down the nut upon the upper segment of 
the vessel, it is hermetically sealed. In the annular 
chamber of the closed apparatus is a heavy metallic 
ball, whose diameter closely corresponds to that of the 
cross-section of the annular space. The free space be- 
tween the ball and the walls of the chamber can natu- 
rally be made to vary, according to the nature of the 
material to be treated. For each apparatus several 
balls should, therefore, be provided. For filling and 
emptying the vessel it is given the horizontal position 
shown in the left hand figure; while to work it, it is 
turned into the vertical position shown in the other 
figure, and by the handle is rotated. For wixing salves 
and the like the ball, a little beforehand, is heated in a 
water bath. It will readily be seen that with each ro- 
tation, all particles of the mass to be treated are 
brought successively under the heavy ball as it lies in 
the bottom of the chamber. The mixing of salves is 
thus effected in a closed vessel, and in a far shorter 
time than is required with a mortar and pestle. By 
using a ball of different dimensions, as already spoken 
of, the apparatus can also be used for grinding salts 
and many other bodies.—Chemiker Zeitung. 


EFFECT OF ELECTRIC LIGHT UPON THE 
EYES, AFTER CAREFUL INVESTIGATIONS 
OF THE SUBJECT. 

Dr. J. ALFRED ANDREWS. 


CONCLUSIONS are as follows : 

The arc electric lightis not so objectionable on ae- 
count of its intense brilliancy, whichcan be modified 
by means of an opal or ground glass shade or globe, _ 
The gazing at the are /amp for many seconds is at- 
tended with great risk to the eyes. The are light in 
its present state should be positively rejected as un- 
suitable and actually harmful to the human eye, par- 
ticularly on account of its unsteadiness. 

The incandescent light of Edison, because of its 
steadiness, adequate power, and composition, is safe, 
and occupies at present the first position as a means of 
artificial illumination. By its use the accommodation 
of the eye is less taxed than by other illuminators. 
The light may advantageously be placed on the table 


infront of the person using it, but it should never 
shine directly into the eye, but always be completely 
hidden from the eyes by means of an opaque shade 
made of glass or tin, and the light be thrown down upon 
the work. For obvious reasons, it is further believed- 
that the incandescent electric light is especially benefi- 
cial to hypermetropes and myopes. 
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[Scrence.]} 
THE SOCIAL WASTE OF A GREAT CITY. 
By L. L. SHAMAN, M.D. 


In the human body there is a legitimate waste of 
tissue and substance, structurally indispensable to its 
best development ; and there is waste which depletes 
vitality, and is beyond the power of science to make 
good, while it is the herald of approaching dissolution. 
A great city is a corporation, a body politic. This com- 
plex organization, too, has a legitimate waste as a per- 
petual evidence of its thrifty increase ; and at the same 
time it suffers waste which is dead loss of social capital 
and resource, while it points the way to ultimate disinte- 
gration. Men and cities thrive, waste, and perish on 
parallel and strictly analogous lines. During a pro- 
fessional service of ten years among the charitable 
institutions under the control of the Board of Com- 
missioners of Charities and Correction, and also under 
the Commissioners of Emigration, this fundamental 
maxim of social science has gathered significance with 
the growth of experience. The people have become 
so accustomed to this downward drift—this unresting 
current of wretchedness, profligacy, and crime—pos- 


sibly so hoodwinked by the imposing array of archi-| then the police stations and properties, t 


tentiary,an insane asylum for the young, and the 
house of refuge. Advancing a mile, we find Riker’s 
Island, for the exclusive use of correctional institutions, 
a fair domain of sixty acres ; and yet farther up the 
Sound, some seventeen miles from the city, the ad- 
| vaneed post of this ever-growing colonization, with its 
| area of some fifty acres, its hospital for incurables, and 
| branch workhouse and lunatie asylum (nearly thirty- 
five hundred inmates), and—the ghastly halting-place 
of all this interminable procession—potter’s field, with 
its myriads of friendless, dishono dead; we reach 
and stop at Hart's Island. 
Here are more than six hundred acres of the fairest 
| Stands lying all the way close to the city frontage, 
|now become a rank witness of its loss and shame. 
| Who will venture an estimate of the present and pros- 
| pective value of this perverted, sequestered real estate, 
‘and the outlay represented in its multiplied struc- 
|tures? Add to these assets of the Board of Comunis- 
sioners of Charities and Corrections a fleet of trans- 
ports for the service of more than sixteen thousand 
| colonists, Bellevue hospital, the various buildings in 
the service of the department, the hospital service at 
police stations, ambulances, equipments, prison vans, 
jails and 


tectural groups, and the glamour of official reports | prisons, and a just allotment of court and justice 
bristling with statistics,’ that they miss the ghastliness | chainbers, where the selections are made and the har- 
of the situation, and think about it, if at all, in a vague | vest of tares gathered—this is but a fraction of cost and 


and unconcerned way. 
ghosts constantly arise which will not down. 
much ado in commercial 
material waste of the streets and houses, and its best 
disposition ; the —_ knowing full well that pesti- 
lence and epidemics bear with no trifling or superficial 
expedients. Besides, the harbor andits approaches 
must be neither choked nor befouled. The fear of 
disease, the dread of death, the timidity and greed of 
capital, keep sharp and suspicious watch, and in 
this direction the public welfare is measurably safe. 


There is 


But to the earnest observer, | loss to the people—a shameful investinent, which, as 


| will shortly appear, feeds the sources and energies that 


circles about the debris and | exact it. 


| We must not lose sight of the millions spent in the 
erection and support of foundling asylums, reforma- 
| tories of various sorts and uses, dispensaries, children’s 
aid societies, infirmaries, and hospitals founded and 
sustained by individual and private beneficence—all 
part of the great total exactions wrung from the public 


thrift, and turned aside from legitimate uses and ben- | 


| efits to the nourishment and maintenance of this terri- 


But outside a group of philanthropists and profes- | 
| It is equally impossible to measure the yearly outlay 
this great and growing under-world of poverty (breed- | in this account with social waste. The Board of Com- 
ing desperation) and vice (breeding both poverty and | missioners alone send in estimates for their own dis- 


sional people whose lives are spent in the service of 


crime), few care or think about it, 


or undertake to| bursements for 


ble under-world. 


1886, amounting to $1,947,607.50. 


rvenetrate its dreadful secrets ; while the casual shoal-| According to the city comptroller’s report for 1883, the 
ing of the harbor channels, the grounding of an ocean- | appropriations for asylums, reformatories, and chari- 


going steamer, the least chill or check of financial 
thrift, a trace of typhoid or small-pox, the transporta- 
tion of dressed beef or cattle, the tug and chicanery of 
rival monopolies, the disgusting encounters of profes- 


table institutions, presumably outside such as are com- 
mitted to the care of the commissioners of charities 
and corrections, was $1,029,953.53, and this had in 1885 
grown to $1,108,957.51. 


sional pugilists, stir and thrill the pulses of the metro-| the increasing cost of social waste must not be lost 
sight of, for the colonies grow by a visibly advancing | 


polis to their liveliest beat, 


All the while, this menacing under-world, with a} 
biting irony, asserts itself, and compels recognition as | 


imperatively as does the cancer as it eats its way to the 
vitals. It seizes upon and subsidizes the fairest string 
of islands that grace a metropolis the world over. 
Where there might have been, under a shrewder, bet- 
ter providence, parks, groves, museums, art galleries, 
zoological gardens, wholesome games, exhilarants 
for honest industry and useful thrift, stretching 
at little intervals from Governor’s to Hart’s Island, full 


ratio ; sodoes the cost in all the municipal depart- 
ments having special care of them ; while the conserv- 
ative reparative institutions lag behind the con- 
stantly increasing development of the city. The Board 
of Edueation, for camel. for ten years past, scarcely 
breaks the even tenor of an annual appropriation, 


| which fell to $8,400,000 in 1879, and rose to $3,769,086 


|in 1874, and only reached $3,750,000 in 


eighteen miles, the Nemesis of penalty and retribution | 


has planted her growing colonies of social waste—of 
broken, degraded, repulsive, dangerous human 
detritus ; and this baleful colonization has pushed its 
way along those beautiful eastern waters, keeping step 
with the advancing city, until its entire line of eastern 


frontage, far up into Westchester County, is sentineled | 
by these menacing excrescences of a moribund civiliza- | 


tion. 
labored or exhaustive differential diagnosis to deter- 
mine that a body thus smitten with boils and blains, 
with tangled and distempered wits, so scorched with 
fevers of drunkenness and debauchery, so threatened 
with poison in the very life-blood, is at best in a des- 
perate condition. 

So much for these “ institutions of charities and cor- 
In abundant outlay and thorough and in- 
telligent organization, and in general scientific over- 
sight, they stand, after their class, unrivaled, at home 
orabroad. Indeed, we have come to make much of 
them ; so that when distinguished visitors, dignitaries, 


or scientists come upon us for municipal hospitalities, | 


who does not forecast the inevitable festive picnic ex- 


The municipality is a body; and it requires no} 


1883. These 
data are drawn from the comptroller’s report of 1883. 
Later accounts might throw light upon this apparent 
decline in the educational enterprise of the city. In 
this hurried glance at the schedule of assets, we are not 
to lose sight of the police department—a standing 
army, keeping guard night and day, trained, officered, 
armed, and paid--the picked brawn and muscle of the 
town banded together for the public protection. Add 
to these another army of keepers, attendants, nurses, 
deputies, resident bodies of medical men and their 
student assistants, and we begin to catch an outline of 
the magnitude and proportions of outlay in money, 
values, time, and men subtracted from the normal 
uses and functions of thrift-production both in social 


| and civil life, both of which are thus far impoverished 


cursions through and among these same “institutions,” | 


in bunting, its junketings, 
its congratulatory speeches, as the commissioners 
uncover our plague spots and social 
paupers and desperadoes, our crazed and our found- 
4 for the edification of the day? Why not ex- 
tend the route on future occasions, and so complete 
the panorama? This would take in the morgue and 
potter's field, and their upland springs and feeders ; 
the bagnios, with their more than fifteen thousand 
profligate women ; the ten thousand dram shops ; the 
underground hells and disreputable concert dance 
halls, which day and night, year in and year out, 
keep up the infernal work of peopling these islands. 
There would be something like logic and thorough- 
ness in such an exposition. 

The extent and magnitude of this social waste no 
man knows, and no man can know. There are outly- 
ing hidden realms of developing, maturing mischief 
and evil yet in the egg, seattered, unsuspected items of 
blemish and loss, which no report ever tabulates ; and 
we are thrown back upon the depressing conscious- 


with its steamer decked 


ulcers, our | 


and debilitated because of this shrinkage and loss in 
vitality. Here the sociologist is baffled ; for no statis- 
tical tabulation, however minute and exact, adequately, 
or even approximately, represents the substance of the 
problem. 

I do not review the physical elements of this problem 
to arraign the authorities, or to challenge the costliness 
of the attempt to meet and discharge an absolute 
duty ; it is simply the exaction of Nemesis—the price 
of ignorance, unthrift, sensuality, and crime, which 
the people must pay in one shape or another. The 
questions left for consideration are the sources of 
social waste, and the practical hindrances in the way 
of their municipal relief and correction. 

The sources mostly lie far back out of sight, and in 
unexpected places. Among these is the pressure of 
labor, especially women’s labor; and the tens of 
thousands of young girls literally imprisoned over 
hours at the sewing machine, behind the counters of 
stifling shops, in cigar factories, and at tenement house 


| tobacco work, in factories innumerable, where the 


ness that the larger part of this under-world, like the! 


freighted steamer or the floating iceberg, lies well out 
of sight. 


fever of competition feeds on the blood and brain of 
girls and children, with the inevitable poisoned air, in- 
sufficient nutrition, and exhaustive toil, constitute one 
of the most perilous sources of supply for the vicious 
and criminal classes. Hunger, desperation, unendur- 
able tension of nerve and muscle, are all the time 
goading thousands toward mercenary profligacy. 
These conditions are not only unfriendly to virtue and 
chastity ; they create and intensify those critical condi- 
tions that breed shame and dishonor. Virtuous, easy- 
going ladies and gentlemen must get their haber- 
dashery at bargain prices, even at the yearly immola- 
tion of hecatombs of girl and women workers who are 


|literally starved into the ranks of the falling and 


Let us take a rapid account of stock, and, in part at | 


least, see where we stand. First, these islands: Black- 
well'’s, nearly two miles long, flushed by two swift 
hAannels of the river it divides, full ninety acres in ex- 
tent, studded from end to end with the epileptic and 
yaralytic, maternity and charity hospitals, the New 


fallen. Among all the thousands who drift into the 
island population, there are found few exceptions to 
this experience. Poverty, lust, and drink—these 
| three—and their progeny, profligacy and crime, cover 
|nine-tenths of the social and moral history of these 
|coming and going islanders. The disreputable dance 


ork penitentiary sprawling athwart well-nigh from) halls and concert dives and bagnios, and vile places 
shore to shore, the almshouse, the workhouse, and the of resort of one kind and another, all connect with 


women’s lunatic asylum and its growing population of | this range of hopeless, 
more than seven thousand ; then Ward’s Island, lying | workers. 


in a nearly rectangular area of two hundred and sixty 
acres, at the reap of the Harlem and East Rivers at 
Hell Gate. 

the homeopathic hospital, 
three thousand inmates. Immediately north, and 
separated by Little Hell Gate, some two hundred feet 
wide, is Randall's Island, a shield-shaped area of a 
hundred and sixty acres, and, with Ward's, lying close 
to the city. Hereare the infants’ and Randall's Island 


hospitals, an asylum for idiots, a branch of the peni-' or 


Bs suffering world of women 


| When capital and commerce grow humane, and be- 
come as considerate of human hearts and lives as they 


iere are the lunatic asylum for males and | are of machinery, vehicles, horses, and other useful 
together having about | appliances of industry and honest increase, then, and 


not sooner, will this diabolic waste of womanhood be 
checked and stayed. 

Note again the viperous nests of friendless and 
orphaned boys and lads who herd in out of the way 
| covers in or about the city, without homes, teaching, 
training ; the progeny of 


| 


or paupers, or 


This total ratio of growth in| 


drunkards ; getting keeuness and animal ferocity out 
of their hardships, and a training, of its kind, for the 
full-grown thief, burglar, and murderer. 

Mr. Delamater, of the New York police department, 
after careful estimate, states that ‘seventy-five per 
cent. of our convicts are city born and bred,” and adds 
that ‘of 2,576 inmates of the three State prisons of 
New York on Sept. 30, 1884, 1,645, or 63°8 per cent., 
were from Kings and New York Counties.” 

The secretary of the National Prison Association 
writes more conjecturally, but more emphatically: * | 
looked over . . my list of cases which I have in- 
vestigated personally, and find that more than four- 
fifths of the wrong-doers were either born in cities, or 
had become residents of cities when very young. . . . 
If you had asked ‘as between large towns and city 
and country bred chiidren,’ I should have been ob- 
liged to add almost the other fifth.” 

“The celebrated French reformatory, Mettrai, has 
since its foundation admitted 3,580 youthful inmates : 
707 of these were the children of convicts; 534, ‘natural’ 
children ; 221, foundlings; 504, children of a second 
marriage ; 308, those whose parents live in concubin- 
age; and 1,542, children without either father or 
mother ” (Une visite i Mettray, Paris, 1868). 

* According to Dr. Bittinger (Transactions of the 
national congress, p. 279), of the 7,963 inmates of the 
reformatories of the United States in 1870, fifty-five 
per cent. were orphans or half orphans.” 

M. De Marsaugy, a clever French author, in writing 
of the causes of juvenile crime in Franee, says that ‘a 
fifth of those who have been the objects of judicial 
pursuit are composed of orphans, the half have no 
father, a quarter no mother, and, as for those who 
have a family, nearly all are dragged by it into evil” 
(Moralisation de Venfance coupable, p. 13). 

The precocity of the criminal classes is notorious and 
Ss It sets back year by year, until the courts 
1ave long since passed the teens, and children under 
twelve are seen in the prisoners’ dock with growing 
frequency, for serious misdemeanors and crimes. The 
police confess the practical difficulty, not so much of 
exterminating, as of repressing, these nests of juvenile 
outcasts, who prove more formidable, even, than bands 
of adult outlaws. Something is done toward depleting 
this threatening element, under the action of the 
Children’s Aid Society and the various half-penal re- 
formatories. But these latter teo often send out gradu- 
ates, ripe in the vilest lore of evil, contracted while un- 
der the costly care and train of the State. 

Superintendent Kellogg, of the Charity Organization 
Society, in an address before the American Association 
of Social Science, 1886, states : 

** In 1883 every twelfth commitment by the courts of 
New York was either of a girl under twenty or of a 
boy under fourteen years of age: of the former, there 
were 2,054, and of the latter, 2,118, a total of 4,172. At 
the same time there were thousands of children drawn 
from the poor, permanently lodged in the public cor- 
rectional institutions and the fifteen or twenty reforma- 
tories of the city. Those youth who have fallen into 
police custody are probably lost for any good purpose 
to the community; and that loss, it will be seen, is 
greater pecuniarily and numerically than that caused 
by preventable death. Asa social disease, their pres- 
ence in the community is injurious beyond computa- 
tion, since an infiltration goes on from them through 
gradually enlarging areas of society. Nor is their de- 
pravity like the calamity that comes with a blow, and 
then all is over. Having reached adolescence, they go 
on from year to year, dependent, predatory, contami- 
nating.” 

We have taken too superficial an estimate of the 
tramp population in its relation to social waste and 
disorder. 

The following statistics were taken from the annual 
report of the board of police justices of the city of New 
York for 1884: ‘'6,275 persons were arrested, or ap- 
peared in the police courts of New York city, in 1884, 
against whom a charge of vagrancy was preferred ; and 
of this number, 5,892 were convicted upon competent 
testimony or upon their own confession.” 


COMPARISON WITH FORMER YEARS. 


Number Arraigned. Number Convicted. 
Year. 
Males. Females. | Total. Males. | Females. | Total. 
1874 | 1,751 1,388 | 3,139 |) 1,57 | 1,293 2.865 
1883 | 3,012 2,566 | 5,578 |} 2,737 2,434 5,171 
1884 | 3,638 | 2,637 6,275 || 3,372 2,520 | 5,892 


‘“The number of persons arrested upon the charge of 
disorderly conduct in 1884 was 28,696. Of these, there 
were convicted and fined, or held to bail for good be- 
havior, 20,311.” 


COMPARISON WITH FORMER YEARS. 


Number Arraigned. Number Convicted. 
Year. 
Males. | Females. | Total, Males. | Females Total, 
1874 | 13,568; 7,125 | 20,693] 7,058) 4,699 | 11,757 
1883 | 16,272; 7,611 | 10,517; 6,196 | 16,713 
1884 | 19,944; 8,752 | 28,696 13,141} 7,170 | 20,311 


“The registration bureau of the Charity Organiza- 
tion Society of New York city records a list of 71,382 
different families, or a total population of 285,000 in- 
dividuals, involved in mendicancy or dependence” 
(Report of Charity Organization Society, 1886). 

This waste shows a deadly apathy, a dying out of 
purpose, a fatal estrangement from home, family, and 
society, for which there has, as yet, been found neither 
remedy nor cure. This tramp class grows, and grows 
dangerous and desperate too, and is chargeable with 
an inereasing number of outrages, assaults, and crimes 

ainst both property and person. The island, the 

use, and workhouses do not reach or to 


. 
| 
| | 
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their cases, for they gather physical endurance and 
resources from fresh campaignings across country, un- 
til rounded up again by winter weather in the great 
eities. Even the dead weight of this class, like sheer 
moral inertia, rests like an incubus upon the com- 
munity ; a species of leprosy, in short, that spreads 
while it kills, surely, if slowly. This discouraged, 
eowed, broken-down class is likely to increase, under a 
civilization which develops millionaires and monopo- 
lies out of the feebleness and misfortunes of the masses. 
Strange illustrations of this soulless work of disintegra- 
tion may be found any and every day in the hospital, 
penitentiary, almshouse, insane asylum, or morgue. 

But well-tc-do labor, legitimate, hopeful industry, 
insensibly contribute their quota in the multitudes 
who, too heavily handicapped in the struggles, in the 
irresistible spirit of emulation and haste for riches that 
stimulates and fires on all sides, succumb to some form 
of mania or insanity. The inmates of these insane 
asylums are largely overworked, overanxious lives, 
thrown out of gearing often by a very slight obstruc- 
tion—lives too far collapsed to resist an appetite or 
passion which might hardly ruffle the equipoise of a 
robust nature. 

The heredity of evil is an element of incalculable 
significance, the fearful rolling up or rolling down from 
generation to generation, through all the ages, of the 
weakness, vice, and moral darkness of the past. The 
increase is more than compounded. It spreads and 
penetrates in every direction without spending or dilut- 
ing its vigor. Evil is gregarious, it is prolitic. It grows 
into a society of its own, well named the half or under 
world. It stamps its offspring indelibly. It not only 
inbreeds to deadlier purpose ; it grows by what it cap- 
tures, defiles, and anneals in some vital, hopeless way 
to itself. No man or woman who is ‘“‘sent up” to these 
colonies ever returns to the city scot free. There isa 
lien, visible or hidden, upon his or her present or 
future, which too often proves stronger than the best 
purposes and fairest opportunities of social rehabilita- 
tion. The under-world, with the police and -detective 
forces practically in its interest, holds in rigorous bond- 
age every unfortunate or miscreant who has once 
“served time.” There is often tragie interest in the 
struggles of these ensnared wretches to break away 
from the meshes spun about them. But the maelstrom 
has no bowels of mercy; and the would-be fugitives 
are flung back again and again into the devouring 
whirlpool of crime and poverty, until the end is reached 
on the dissecting table or in potter's field. Men who 
insist on breaking with this tyrannous fellowship are 
often driven to seek refuge among the various institu- 
tions on the islands in menial or half-menial service as 
helpers, messengers, or orderlies, under the beggarly 
wages of the department, as a better alternative than 
a life at large, constantly imperiled by the threats and 
allurements of evil association. 

A serious percentage of this waste is thrown at our 

doors by emigration. ‘* Less than forty-eight per cent. 
of the criminals convicted in the police courts of the 
city of New York in 1884 were native born. Of the total 
number, 51,845, the United States contributed 24,511 ; 
Ireland, 16,349 ; Germariy, 5.272 ; England, 1,801 ; Italy, 
1,707 ; other countries, 2,205” (Annual report of board 
of police justices, New York, 1884). Thus, while it is 
not properly our own, we become charged with its care 
and cost. Many of the old abuses have given way be- 
fore a more intelligent and discriminating legislation ; 
and the penitentiaries, workhouses, and almshouses 
of Europe no longer engage in the systematic and 
wholesale deportation of their paupers and criminals to 
our shores. But in the large volume of a growing and 
desirable immigration, the casualties and exhaustion 
of ocean travel, epidemics, and misfortune, leave many 
stranded and helpless in this great city. 
_ But the crowning, almost inclusive, source of public 
injury is unquestionably strong drink and drunken- 
ness. Yet the people pocket a hush or conscience money 
of half a million or so yearly, and then legalize or ex- 
plicitly connive at the establishment of more than ten 
thousand drinking places in the city. The moralist and 
social reformer have for generations shouted in our 
ears and spread before our eyes the terrible statistics 
of this most inhumane and inhuman traffic. Judges 
from the bench take up and repeat the refrain. Science 
and philanthropy, hand in hand, demonstrate, expos- 
tulate, and threaten ; yet the bribe-taking goes on, and 
the city, for its yearly dole of half a million, lets loose 
this army of incendiaries, more dreadful than conflagra- 
tions, more deadly than pestilence, more destructive 
than the field of battle. Itis no metaphor to attribute 
this moribund, hopeless, repulsive, excrescence popula- 
tion to the parentage of strong drink, for drink and de- 
bauchery are inseparable, and poverty and crime and 
pestilence are their progeny. If drink and lust furnish 
three-fourths of the criminals, they are more lavish yet 
with the almshouse, and they have a busy hand in fill- 
ing the wards of the hospitals. Eliminate or shorten 
within hygienic limits the traffic in strong drink, and 
these institutions of waste would in a decade shrivel 
and shrink well-nigh out of sight. 

What can the moralist or scientist do by way of re- 
suscitation? Very little at best. The flotsam and 
jetsam are mere shreds and fragments of wasted lives. 
Such a ministry must begin at the sources—is neces- 
sarily prophylactic, nutritive, educational. On these 
islands there are no flexible twigs, only gnarled, 
blasted, blighted trunks, insensible to moral or social 
influences. 

The physician, priest, and turnkey share a common 
outlook of nearly baffled hopelessness ; and almost the 
sole blossom—the sole fair and precious jewel to be found 
in this world of refuse and desolation—is the culture of 
a stronger, surer medical science, and the training and 
education of ministrants for the sick room and hos- 
pital wards. And the sole ground of hope and ameliora- 
tion lies in the rigid enforcement of a more practical 
civil serviee, and in the vigilant, gratuitous, and inex- 
pensive supervision of the State board of charities, 
whose stated and fearless probings into dark, unsus- 
pected corners, whose scientific insight and humane 
devotion to their unwelcome mission, have instituted 
orenergized every project for reform or betterment thus 
far attempted in our municipal institutions. 

The hindrances in the work, and the conditions un- 
favorable and even hostile to its best administration, 
lie in fall sight of every thinking observer. 

First, we note the illogical and most unrighteous 
affiliation between crime and poverty. ‘* Charities” and 

corrections,” forsooth! some diabolic Malaprop surely 


linked these terms in unequal fellowship. What have 
criminals to do with the sick and poor, and why should 
conditions morally more widely separated than the poles 
be literally handeuffed in mutual ignominy? The re- 
lation between crime and poverty is no more essential 
than between crime and wealth. It is not for aso- 
called modern civilization to smirch and befoul a con- 
dition in life in itself honorable, reputable, and of a 
certain dignity, by involuntary association with the 
tramp, harlot, thief, and assassin. There is a charity 
called for at the hands of the municipality which suffers 
unendurable shame and affront under this duplex ad- 
ministration of charity and correction. There is much 
pitiable, unfortunate, blameless poverty finding shelter 
in the hospitals and at the almshouse. Why should it 
be thrust into intolerable contrast with shameful, disso- 
lute pauperdom? Keep the abused term ‘‘ pauper,” if 
it ust be, to mark the latter herd ; but leave ** poverty ” 
and the *‘ poor” to the patient, long enduring, suffering, 
and often heroic victims of failures, that fall under the 
wheel of success or monopoly. To such, a true life pays 
involuntary courtesy as to the maimed, unshapely, help- 
less victims of the battlefield. Because of this graceless 
confusion and breach of duty, much that even muni- 
cipal charities might and accomplish is now 
out of reach. 

The conclusion is irresistible that a fatality lurks in 
the very organization of the board of management. 
Here is the sphere where there isa demand for the 
soundest philanthropist, the matured.student in socio- 
logy, together with the bravest and wisest medical 
service. Such alone are competent to look after and 
administer this settlement of social waste. There is 
natural congruity in this postulate. Financiers, we 
say, for banking, trust funds, and the public treasury ; 
metallurgists and chemists and engineers, for mining; 
learning, logic, and eloquence, for the forum ; that is, 
the specialist full ripe for his specialty. But how is it 
with this board who have so long been in place? Here 
and there the tonic presence of a strong personality has 
been felt ; but who is so weak or stupid as to identify 
the board, under its present constitution, with these 
necessary interests in the life of the community ? 

And here we are forcibly confronted with a mon- 
strous anomaly, and it is the constant peril of this 
whole field of municipal administration. The board of 
commissioners of charities and corrections, together 
with its entire system from greatest to least, from cen- 
ter to outpost, is in abject slavery to municipal polities, 
is a recognized, hopeless appendage of the *‘ machine.” 
It does not spring frankly and wisely from the popular 
suffrage. It has no freedom, no will, no autonomy. On 
the contrary, it is honeyecombed with bureaucracy and 
officialism ; and the powers that move and manipulate 
every member of this great constituency are as far re- 
moved above their heads as the chessplayer above the 
pieces he manipulates. This is the inherent vice of a 
system which relegates the administration of the 
under world of social waste to the machine and its 

»oliticians ; for at the outset a vicious circle is estab- 
ished. The dram shops are the spawning grounds of 
yon polities and politicians. Yet these same 
dram shops are chiefly responsible for the existence and 
growth of the very institutions over whose fortunes the 
»oliticians, their other progeny, have come to preside. 
Vhat else could happen than has steadily happened— 
perpetual jostlings, abuse of discipline, tampering with 
the courts, muddling of justice, and an impassable 
chasm which separates between a time-serving official- 
ism and the scientific and professional superintend- 
ences—a deadlock which discourages, if it does not para- 
lyze, the esprit de corps of medical administration ; 
which withholds the incentive for iegitimate emulation, 
and reduces the men who devote, and not unfrequently 
surrender, their lives to the standing of tide-waiters 
under the bidding of an irresponsible board, which is 
itself nothing better than an accident in political evo- 
lution? The machine is supreme; and the commis- 
sioners rattle their own handcuffs of partisan servitude 
while reducing this array of employes and subordin- 
ates to] the lock step of partisan bondage. The same 
process is going on in the kindred departments of muni- 
cipal administration, as the department of public 
works, the fire department, and the board of educa- 
tion. Pickings and stealings, the building up of snug 
fortunes, the judicious nursing of thrifty opportunities, 
are insignificant elements, if they really lie in the sub- 
ject. The crowning injustice, the superlative cruelty, 
ies in the iact that this gravest trust from the people is 
become at once the toy and makeshift of professional 
politicians. 

When the board of commissioners of charities and 
corrections shall come to be made up of philanthro- 
pists, men versed in sociology, who accept a duty 
toward the people as the highest and most inviolable of 
trusts, instead of men who regard public office as per- 
sonal property, men who live above all entanglements 
of political chicanery—then there will be found ways for 
checking and lessening this current of social waste, 
even if it may never be absolutely arrested, and moral 
disinfectants, detergent and tonic energies, be brought 
to bear directly and hopefully upon these imperiled 
thousands. L. L. SEAMAN, M.D., LL.B., 

Late chief of staff of the Blackwell's Island Hospitals. 


ON SOME PROBABLE NEW ELEMENTS.* 
By ALEXANDER PRINGLE. 


THE subject of my paper is some of the results of 
chemical work upon the mineral constituents of my 
own landed property. That property is situated upon 
the River Tweed, in the county of Selkirk. It is 
mountainous. The rocks are believed by geologists to 
belong to the Lower Silurian formation, or, in other 
words, to be very old, and they have been uncommonly 
free from volcanic disturbance. The chief disturbances 
they have undergone have been caused by glaciers, 
weathering, and rain. 

This subject is described as a paper ‘‘ On Some Prob- 
able New Elements.” I had no expectation whatever 
of finding any new elements, but only a slight hope of 
getting some of the rarer ones in small quantity, such 
as might suffice to please a chemist if he found them 
upon his own estate, 

I commenced my work upon the veins of crystalline 
quartz in the valleys, because these might be expected 


* Read before the British Association, Birmingham meeting, Section B. 


to contain within their interstices the filtrate from the 
rocks. Some of them were blocked up with ferric oxide 
and basic ferric salts. By working upon these I met 
with some mineral acids which were new and strange 
to me, and perplexing. But the labor of crushing the 
quartz was. considerable, and the yield smaller than I 
can describe. I therefore tried to trace out the source 
from whence they came. It was evident they must have 
dissolved iron, and that the ferrous salts thus produced 
had traveled through the rocks in Sompany with fer- 
rous carbonate, and that the mixture, emerging into 
the open air, had precipitated basic ferric salts of un- 
known acids among other substances. Therefore I went 
up on to high ground, and followed the track of ferric 
precipitates. This track led me along the glacier lines 
to their extremity—that is to say, to a high ridge over 
which the glaciers must have fallen, and here it ceased. 
Beneath the turf was gravel which had evidently been 
deposited by the falling glaciers, for very many of the 
stones were shaped as they are in a “moraine pro- 
fonde.” A small waterfall had excavated fully seven feet 
of this gravel; and when I stood in the drip of it, and 
could see within, I saw at the bottom what waslike an 
asphalt pavement. This proved to be the main source 
of the iron, and gave a rich yield of the curiosities for 
which I had been searching. 

I imagine it was the ancient soil of these very ancient 
mountains, and therefore represented, if I may so say, 
the cream of the rocks—that glaciers had carried off 
nearly all of it into the Old Red Sandstone sea near 
Melrose, where its contents would be so distributed as 
to be difficult of recognition to chemists, but that atthe 
—- where I found it the glaciers had covered it with 
their own debris, and thus protected it from their own 
actionand from subsequent rains. When I got this 
glimpee of it, nature had recently formed the waterfall, 
but has since covered it up again, and the iron stains 
have disappeared that pointed out the way toit. I 
— found another similar deposit above the glacier 
ines. 

The element which I am best prepared to describe 
is the one that has given me most trouble. I 
thought it judicious to tackle the chief difficulty first, 
because unless I could separate this element out | could 
not get the others in astate of purity. As I required 
to give ita name. even for ny own convenience in 
making notes, I called it Polymnestum (Pm), because 
its compounds combined with those of several other 
elements all at one time, and I had a difficulty in get- 
ting them away in combination with any one in par- 
ticular, either as a precipitate or in solution. 

This element isa metal of rather dark color, but I 
have not yet succeeded in fusing it so satisfactorily as 
to venture upon its description. Its equivalent is 
about 74, but before speaking definitely on this point I 
wish to try more experiments, as my retults hitherto 
have varied by a few decimals. 

There are four oxides. In the first of these one equi- 
valent of the metal is combined with one of oxygen, in 
the second with two, and in the third with three. As 
to the fourth I have some doubt as yet, but will de- 
scribe it in its place as far as I can. 

The ademen es is bright green, and its hydrate white. 
Its salts are some of them green and some white. It is 
soluble in solutions of all the alkalies and alkaline car- 
bonates. With the fixed alkalies these solutions are 
green. The monosulphide is not precipitated from them 
till after the lapse of a long time. Then it falls like 
ferrous sulphide, of a dark green color. When dried, 
even in sulphureted hydrogen, this becomes nearl 
white, but regains the dark color when moistened. It 
dissolves in weak acids, such as the acetic. The sul- 
phate of the monoxide, which is white, is insolubie in 
water, in excess of sulphuric acid, and in all other acids. 
It dissolves, however, in concentrated sulphurie acid, 
and is reprecipitated upon dilution. It also dissolves 
when boiled with carbonate of soda, and is of course 
reprecipitated by an acid. The metal, therefore, can be 
very well separated out as sulphate of the monoxide. 
The oxalate forms with the alkalies double oxalates, 
which are sparingly soluble. Salts of the monoxide give 
white precipitates with iodide of potassium, and with 
borates and phosphates. If tartaric acid be added to 
them, and then an alkali, the tartrate precipitates 
without boiling. It is white and crystalline, but iflong 
exposed to the air effloresces and becomes green. If it 
is heated with nitrate of ammonia, the mass swells up, 
producing the dioxide. It then takes fire and leaves the 
trioxide. The monochloride when once dried is not 
readily dissolved by water. It is white, and gives no 
reaction with ferrocyanide or ferricyanide of potassium. 

If the dichloride is heated in hydrogen, it is reduced 
only to this monochloride, and as such volatilizes at a 
very moderate heat. Solutions of the salts correspond- 
ing to the monoxide are very liable to pass into those 
corresponding to the dioxide through lapse of time, 
but they can be reduced to their former condition by 
treatment with tartaric acid. 

The dioxide resembles in appearance ferric oxide. 
Most of its salts are soluble and yellow. I am ac- 
quainted with an insoluble basic sulphate which is 

yellow, and basic acetate which is fawn colored. But 
the best precipitant I know of is sulphide of am- 
monium. The disulphide is dark brown. insoluble in 
acetic acid, but soluble in hydrochloric and when 
freshly precipitated. The dichloride is white when dry, 
but yellow in solution and deliquescent. It is not solu- 
ble in alcohol or ether. It gives with ferrocyanide of 

tassium a white precipitate, and with ferricyanide a 
yellow one. The salts of the dioxide form double salts 
with those of ammonia which are not precipitated by 
ammonia, but fixed alkalies precipitate the dioxide. 

The trioxide is white. It is not fused or volatilized 
at a.white heat. It dissolves very slightly in pure 
water, a little more in hydrochloric, nitric, or dilute 
sulphuric acid, and more still in hot concentrated 
sulphuric acid. If its solution in water or a dilute 
acid is treated with sulphureted hydrogen, a pale 
yellow sulphide falls, which dissolves in alkaline sul- 
phides, and is easily oxidized by heating with nitric 
acid. It appears to be a uisulphide. The trioxide 
acts the part of an acid. It is not easily made to com- 
bine even with caustic potash in the wet way, though 
it does so readily when the alkaliis fused. It forms 
double salts with the alkalies and many metallic oxides. 
Most of its salts are soluble ; they are not decomposed 
by sulphuric or any other acid at any temperature ; 
they give precipitates in presence of strong acids with 
salts of baryta, strontia, mereurous oxide, and lead 
oxide, and in presence of acetic acid with salts of lime, 
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The barium precipitate is the most complete under all 
cireutstances ; it is pot at all decomposed by boiling 


with alkaline carbonates for two hours, but it is so by | 


fusion with them. In short, the sults of the trioxide 
greatly resemble sulphates, but they are even more 
stable, and form double under a great many circum- 
stances. If the trioxide is heated with chlorate of 
potash or nitrate of ammonia, it is further oxidized, be- 
coming pink. 

lam unwilling to believe, without the evidence of 
repeated experiments, that a pentoxide is here pro- 
duced, but the following experiment appears to prove 
that it is so: | heated 100 grains of the sulphate of the 
monoxide with nitrate of ammonia till the weight was 
constant, and it was then 89°6 grains, This corresponds 
to five equivalents of oxygen and one of the metal 
taken as 74°01. Scarcely any remnant of sulphur could 
be detected by fusing with sodium and testing with 
nitro-prusside of sodium. Nessler’s test 
ammonia to be remaining, and sulphate of brucine no 
nitrie acid. 

The qualitative test which I use for detecting this 
metal is as follows: | see that if the metal is present 
it must be as asalt of the trioxide. This can be done 
by fusing a mineral with caustic alkali and dissolving 
with hydrochloric acid, or by dissolving with hydro- 
chiorie and heating for some time with nitrie acid. I 
then precipitate from the strongly acid solution with 
ehloride of barium, and heat the precipitate with about 
half its bulk of sodium. ‘This is sure to show some of 
the green monoxide, which is very characteristic. I 
then usually test with nitro-prusside of sodiam to see 
whether any part of the barium precipitate was sul- 
phate. The advantage of using sodium, which should 
be in one lump, is that it does not reduce the 
precipitate equally. In whatever proportion the tri- 
oxide may be present, that which is next the sodium 
will be reduced to metal, and what is farther off to mon- 
oxide An additional test is to reduce all to metal 
which ought to be insoluble in hydrofluoric, hydro- 
ehloric, and nitro-hydrochlorie acids ; but if part of the 
precipitate was sulphate, some of the monosulphide 
will be formed which dissolves in acids. <A third test is 
toheat the precipitate with chlorate of potash, and see 
whether the product is pink. 

I have indicated that I believe there are other new 
elements in the mineral in question, but I shall only 
mention these now in the briefest possible manner. 

One of them greatly resembles iron, and is slightly 
attracted by the magnet; it forms a monoxide, ses- 
quioxide, and trioxide. The trioxide is exceedingly 
like the trioxide of the metal last described. But the 
most remarkable circumstance is that the sesquichloride 
yields a kind of Prussian blue. With sulphocyanides it 
gives no coloration and with tinctures of galls a light 
brown precipitate, and it can be easily distinguished 
from ferric chloride in other ways. The double salts, 
however, which it forms with the alkaline chlorides are 
very like the ferric ones. This Prussian blue is more 
beautiful but less insoluble than ferrie ferrocyanide. 

Another metal, of which the equivalent is 95°4, is as 
black as charcoal, and its lowest oxide is almost equally 
dark colored when dry and dense, though otherwise 
brown. I therefore call it Erebodium (Eb). I am best 
acquainted with the dioxide, which resembles oxide 
of bismuth in its tendency to produce insoluble basic 
salts, although not precisely in the same way, and 
there are no oxy-salts that I know of. There appears 
to be also a higher oxide, of a pink color, like the high- 
est one of polymnestum, and obtained in the same way. 
The oxalates of this and the preceding metal are 
scarcely at all soluble in oxalie acid. 

There is a metal which I call Gadenium (a local 
name). I usually find its equivalent to be 43°6, but I 
have also made it as low as 43547. I have not yet 
tried to fuse it, but the powder is light gray. The 
monoxide is red, yielding white salts, and the dioxide 
cream colored, yielding yellow salts. One of the un- 
usual precipitates it gives is the sulphocyanide. 

Another metal, of which I cannot vet mention the 
equivalent with any certainty, resembles lead in color 
and softness, and is easily fused and volatilized. It 

ives yellow and green salts, and in some respects is 
ike nickel and cobalt. 

Lastly there is a non-metallic or semi-metallic element 
of which the equivalent is 45°. I think it the most in 
teresting of the group, and could describe it at consider- 
able length. Its color is red, and when it has a metallic 
luster it looks so like a sunset sky that I have thought 
of calling it Hesperine, or perhaps Hesperisiaum (He). It 
has a monoxide, sesquioxide, and dioxide. The last two 
form acids which precipitate barium from acid solu- 
tions. In fact, this element resembles selenium very 
inuch. It forms gaseous compounds with hydrogen and 
with fluorine, and combines with all the other elements 
at one temperature or another, except perhaps with 
nitrogen. 

PRESSURE EXERTED BY WATER IN THE 

SOLL.* 


THE following is an abstract of a paper in the Zeit- 
schrift fir Banwesen, by L. Brennecke : 

“The author gives the result of a number of experi- 
ments, which were undertaken principally with a view 
to determine the intluence exerted by capillary attrac- 
tion in diminishing the pressure of water in various 
kinds of earth, especially sand of different size of grain, 
and of clay, it being assumed that the water can only 
find its way by suffusion through the mass, and that 
there are no large fissures present. Reference is made 
to various authors as regards their opinion on this sub- 
ject, and the amount of deduction which, under certain 
circumstances, ay be made from the theoretical pres 
sure of ground water in designing lock floors, ete. 

** An observation—recorded by Beer—in regard to a 
filter basin at Magdeburg in 1880 is quoted, bearing 
upon the amount of frictional resistance to water pres- 
sure offered by the ground, even where, asin this in- 
stance, of coarse gravel. The basin in question, 178 
feet—54°24 meters—in breadth, had been constructed 
with aconerete floor of 1 foot 74g inches—0°5 meter—in 
thickness, and was kept filled with water to counter- 
balance the pressure of the external ground water. 
On the oceasion mentioned the water was pumped out 
toa level of 2 inches—005 meter—above the floor, 


showed no} 


whole | 


lof the external ground water was 7 feet 104% inches 
above the under side of the conerete floor, and the 
weight of the floor was equal toa column of water of 
8 feet 9 inches high ; therefore, supposing the full pres- 
sure due tothe height of the ground water had been 
jactive, it would consequently have required a depth 
of water in the basin of 4 feet 1044 inches, instead of 
2 inches, to preserve stability. Other examples of the 
| varying resistances of different earths to water pres- 
sure are mentioned, viz.: At the coal mine Wormre- 
vier, some years since, when carrying out some shaft 
repairs with the aid of pneumatie pressure, on reaching 
a depth of 48 feet below the surface of the ground 
water ina saturated clay sand, an air pressure of 44 
atmosphere, instead of twice that amount, was sufficient 
to exclude the water ; and at the Rheinpreussen mine 
near Homberg, in 1865, the caisson was sunk with a 
pressure of only 244 atmospheres to such adepth as 
was calenlated to require a pressure of 8 atmospheres. 
In the latter instance, however, a sudden increase of 
ithe water pressure led to a most disastrous accident by 
| bursting the airlock. Itis suggested that the water 
was held back for some time by the thick beds of clay 
which it was known had been passed through, but final- 
ly found its way through these by channels around the 
outer skin of the caisson. In the previous case quoted, 
the author is of opinion that as only half the caleu- 
lated air pressure was requisite, probably half the 
coluinn of ground water was supported by the air 

yressure, and the remainder by capillary attraction. 

Jetails are given of laboratory experiments upon sands 
of various size of grain, together with a number of 
formulas and tables, giving the corresponding height 
of the capillary column.” 


| EARTHQUAKES. 
By THAYER, C.E. 


‘ THERE are more things in heaven and earth, Horatio, 
Than are dreamt of in your philosophy.” 


| The theory herein enunciated of the cause of those 
terrestrial phenomena known as earthquakes depends 
upon the following specified facts of physical science, 
which, after careful investigation by the most eminent 


mean result of a number of experiments made in Europe 
and in this country gives an increase of one degree 
Fahrenheit for every fifteen yards of vertical descent 
after passing the stratum of a constant temperature, 
Admitting this rate of increase, and supposing it to be 
continued to the center, the intensity of heat at that 
point will be expressed by three thousand five hundred 
degrees of Wedgewood’s pyrometer. 

The temperature of 100 degrees Wedgewood, which 
is sufficient to fuse the lavas and the greater part of 
the known rocks, would be found at a depth of one 
hundred and twenty-five miles. Other geologists are 
of the opinion, however, that the phenomena warrant 
the conelusion that the mean thickness of the solid 
crust of the earth does not exceed sixty miles. From 
these data let us consider that the mean thickness of 
the crust of the earth is one hundred wiles ; therefore, 
in the cirele whose diameter is eight inches—represent- 
ing eight thousand miles, above mentioned—draw an- 
other circle at a distance from the former at all its 
points of one tenth of an ineh (,4 inch); this will rep- 
resent graphically the under side of the earth's crust. 
The small ring between the two circles is solid matter, 
the great space embraced within the inner circle is 
liquid or molten matter of more or less fluidity (see 
plan). 

The form of motion known as a wave may be under- 
stood from the following demonstration: A single 
particle of a body being disturbed from its place of rest 
through a very small distance, will be urged back by 
the action of the surrounding elements with an energy 
which is proportionate to the disturbance. This par- 
ticle will, when abandoned to itself under these cireum- 
stances, describe about its position of rest as a center 
an ellipse, a circle, or right line, the extreme varieties of 
the ellipse whose eccentricities are respectively zero and 
unity. The disturbed particle being acted upon by its 
neighbors, these latter will experience from it the 
action of anegual and contrary foree; they must, 
therefore, move and describe similar orbits, and the 
same will be true of the particles next in order, till the 
disturbance becomes -transmitted indetinitely. The 
disturbance must be progressive, since it is to an actual 
displacement of a particle that the forces are due which 
give rise to the displacement in others. It will thus be 


EXPLANATION. 

This drawing shows a vertical section through the axis of 
fhe earth drawn to a scale of one thousand miles to the inch, 
find show * the proportionate amount of solid cruss to molten 
Liquid interior. 

The portion in black is the solid crust of the earth—one 
handred miles u thickness ; the entire interior portion within 
the part in black is molten liquid —sevea thousaad eight hune 
dred miles in depth 

Nore.—Aon earthquake wave is being generated at A, due 
primarily to the action of a planet or other celestial body or 
located in the direction A.C jin space. 


| 
philosophers, are now considered as truths beyond con- 
troversy : 

First.—All matter and bodies of whatsoever descrip- 
| tion in the material universe are in actual physical con- 
| nection with each other ; that is to say, all matter up- 

on or in this earth and all celestial bodies are con- 
nected with each other by means of a material medium 
of greater or less density. 
| Second.—All bodies attract one another with intensi- 
| ties which are proportional to the quantity of the at- 
tracting masses directly and to the squares of the dis- 
tances inversely. The foree of gravitation increases 
rapidly with a diminution, and decreases as rapidly 
with an augmentation, of distance. Those bodies 
which are nearest exert, therefore, the greatest influ- 
ence upon one another. 

Third.—A fluid mass rotating about an axis, and of 
| Which the particles attract one another with intensi- 
| ties varying inversely as the square of their distances 
|apart, will assume the form of an oblate spheroid. Ob- 

seryations upon the temperature composing the earth's 
|erust lead unquestionably to the conclusion that at no 
| great depth below its surface its materials are in a fluid 
state from excessive heat, and the researches of geology 
|make it more than probable that there wasa time 
when the earth was without solid matter. Its present ir- 
| regularities of surface, forming mountains, hills, valleys 
| the bed of the ocean, seas, lakes, and rivers, are due to 
| changes subsequent to the surface induration from cool- 
|ing; and as the vertical dimensions of these are insig- 
| nificant in comparison to the depth to the center of the 
|entire mass, it is concluded that the figure of the earth 
is one of fluid equilibrium due to its rotary motion. 

In order to properly comprehend the details of the 
theory about to be stated, two things must be under- 
stood : First, an idea of the relative amounts of solid 
and liquid or molten matter composing the globe upon 
which we live, or, in other words, the thickness of the 
'erust so called in comparison to the magnitude of the 
interior ; and, secondly, the characteristics and physi- 
cal features of that form of motion in matter known as 
a wave. As before stated, the earth is an oblate spher- 
oid, its equatorial diameter is 7925°6 miles, and its polar 
diameter 7899°14 miles ; for the purpose of this discus- 
| sion, however, we may consider it to be a sphere or 
| globe eight thousand miles in diameter. Draw a circle 

with a diameter of eight inches ; this will represent a 
section through the center of the earth drawn to a scale 
of one-tenth of an inch to one hundred miles. Now the 


understood that in a wave there is no actual transfer of 
matter from one point to another, but simply a transfer 
of motion successively in a certain direction, and this 
particular arrangement of the particles of any body 
arising from the disturbance of one of its elements, and 
by which, after a certain lapse of time, all possible posi- 
tions around their respective places of rest are occupied 
by the particles in order of succession at the same time, 
is called a wave. 

Having explained those necessary considerations 
which must be understood for a complete understand- 
ing of the theory under discussion, I will now proceed 
toastatement of the theory itself as briefly as the nature 
of the subject will permit. 

I will not dwell upon a discussion of those slight 
local movements of the earth’s crust which are noted in 
many places many times every year, but will mae 
state that these are probably due to local causes, suc 
as a shrinkage of material as it cools, small landslides, 
chemical action in the earth’s crust, settlement of ma- 
terial, development of strains in the underlying rock 
formations, readjustment of strata, ete. The theory 
here advanced seeks to account more particularly for 
those great phenomena in the shape of primary waves 
of motion extending over vast tracts of sea or country, 
and producing greet destruction in their path. 

All observers of earthquakes agree that the sensation 
produced by an earthquake is that of an earth wave 
generally traveling in a certain direction. There is ob- 
served, generally, first a rising of the ground, then a 
sinking of the same material, followed by a trembling 
or shaking motion. This motion can be compared to 
that experienced by a boat floating upon a tranquil 
surface of water whieh is suddenly influenced by a 
wave, which, passing through the water, first raises the 
boat, then allows it to sink, and, finally, permits it to 
come toastate of rest after a trembling or shaking 
motion more or less severe. ‘ 

In great primary earthquake shocks, the motion is 
almost always precisely similar to that above described, 
and at once suggests the nature of the forces at work. 
Upon this hypothesis let us first consider the manner 
in which an earth wave can be produced in the earth’s 
erust, and the nature of its operation, and then still 
further penetrate the mysteries of the problem, and en- 
deavor to discover the primary cause which produces 
or generates the wave in question. 

Referring to the graphic representation of the consti- 
tution of the earth, with respect to its crust and liquid 
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interior before described, it will be readily seen that at 
every point on the surface of the globe there is under- 
lying that place an immense ocean of fluid, which has 
a depth, measured through the center of the earth on 
the radius of curvature, of seven thousand eight hun- 
dred miles. The immense dimensions of this mass of 
fluid material the mind can hardly comprehend. The 
crust of the earth floats, as it were, and is supported 
upon this liquid; and owing to the small thickness of 
the earth's crust, in comparison with the mass of its 
fluid interior, it is most reasonable to presume that any 
great motion or disturbance in the latter would cer- 
tainly affect, more or less, the former. Suppose, for in- 
stance, that from some cause a tidal wave be generated 
in the molten ocean beneath our feet; if of sufficient 
size, the effect of that wave would, by its irresistible 
power, measured by its mass multiplied by the square 
of its velocity of motion of translation, produce a 
similar form of motion in the crust above it, and, for 
the same wave, the intensity of this disturbance will 
be more or less depending upon the greater or less 
thickness of the superincumbent crust of solid material 
In other words, a wave, pulse, or strain in the molten 
interior of the earth will affect, in a similar manner, 
the crust above it, producing a motion in said crust 
precisely similar to the known motions of an earth- 
quake as ascertained by direct observation; and where 
the solid crust of the earth is thinner than at other 
points the disturbance in the latter will be more marked, 
and a more severe shock of earthquake will be experi- 
enced. 

If the wave in the molten interior be one of great 
power, and if it originate or pass under a portion of 
the crust which is comparatively weak, and unable 
to sustain, without complete rupture, the strain to 
which it is subjected, the crust will first rise, then 
break, and a portion of the interior wave, in the 
shape of molten matter, lava, ete., will escape at the 
apex of the elevated portion, and a volcanic moun- 
tain in eruption will be at once formed. There are 
many instances on record, some of most recent times, 
where voleanic islands, with summits in eruption, 
have suddenly risen from the bed of the sea, formed, 
I clearly believe, in the precise manner above de- 
scribed. 

I will not dwell upon a comparison in detail of the 
observed effects of numerous earthquakes and their 
origin, as above described ; it will, however, be found 
that in almost every case the wave theory, as herein 
advanced, is sufficient to cause the results which were 
observed. I proceed to a further resolution of the 
phenomena, and will endeavor to show how, and in 
what manner, the wave generated in the molten 
ocean within can readily be produced; and in order 
to do this we must raise our minds, to a certain ex- 
tent, from a consideration of this comparatively small 
globe which is subject to such throes, and contem- 
plate those celestial bodies which surround us in 
infinite space, and whose huge and ponderous masses 
are circling through infinity at rates of motion of 
which the mind can but feebly conceive. 

In a consideration of this portion of the subject it 
is necessary to recur to the two first general state- 
ments in this paper, which are accepted facts of 
astronomical physics. I may also here state that the 
force of celestial gravitation is, of course, not inter- 
cepted by the interposition of any medium, solid, 
liquid, or gas, between the masses of the bodies acting 
reciprocally upon each other. 

The diurnal tidal waves of the ocean are caused 
directly by the joint action of the attraction of the 
sun and moon acting either in conjunction or oppo- 
sition, and I consider that it is reasonable to suppose 
that similar tidal waves are originated and maintained 
in the liquid of the great molten ocean in the interior 
of the earth. The effect of the interior tidal waves 
from this cause alone are seldom, if ever, felt in an 
earthquake on the earth’s crust, but greater forces can 
be generated and great interior waves be produced if 
the proper conditions for their generation are existing 
at any time due to the positions of the bodies of our 
solar system which surround us, 

At certain times two or more of the surrounding 
planets of our system in their orbits are so placed that 
their attractive influences will be jointly concentrated 
upon a certain area of the interior fluid mass beneath 
the earth’s crust. The immediate effect of this action 
is to raise at the place in question in the molten 
interior a huge flat wave many miles in extent, which 
will move in a certain direction, depending entirely up- 
on the direction of the motion of the plane of the earth’s 
rotation on its axis and the position in space at the 
time of conjunction of the disturbing celestial bodies 
in which the perturbating forces originate. 

If the wave thus generated passes under a weak por- 
tion of the earth’s crust in its movement of transla- 
tion, or if at the time this wave is thus generated that 
portion of the earth's crust which is turned toward the 
distant attracting planet or planets, and which is 
consequently at the apex of the wave, presents an area 
of weakness or instability due to any cause, that por- 
tion of the crust in question will be more or less affected 
by the interior wave, and will respond to its move- 
ments, causing an earthquake of greater or less inten- 
sity over the entire area affected. 

Of all the celestial bodies, I consider it most probable 
that the sun, the moon, and the great planet Jupiter 
together exercise the greatest influence in the produc- 
tion of a tidal wave upon the surface of the interior 
molten mass beneath the earth’s crust. Jupiter alone 
is many times the size of our earth, having a diameter 
of some njnety-six thousand miles, and his immense 
volume tends to produce most powerful perturbations. 
Each one of these bodies is sufficient in itself to cause 
some disturbance, and the resultant wave generated 
by the three bodies acting together, as at certain times 
is the case, due to their relative positions in the 
heavens with respect to the earth, is quite sufficient to 
produce a disturbance of great magnitude on the molt- 
en interior. 

The character of the wave produced upon the molt- 
en liquid by the combined influence of these celestial 
bodies would naturally take the form of a great flattened 
ellipsoid of revolution, with its apex pointing in the 
direction of the perturbating bodies, and the total 
elevation of the apex above the normal surface of the 
interior molten sea would probably not exceed some 
twenty inches, but this would unquestionably be 
auply sufficient, while passing under a portion of the 
earth's crust which was thinner than at other points, 


to eause the latter to partake of the motion of the in- 
terior disturbance. 

The following celestial conditions would be favorable 
to the generation of an earthquake wave upon the 
hypothesis stated, viz.: If at a certain time, at a given 
point on the earth's surface, the moon be in perigee or 
a or receding from that position, and the 
planet Jupiter be in conjunction therewith, and if at 
the same time the sunis at the distance from the moon 
of either zero degree or one hundred and eighty degrees, 
the three waves generated ny by each of the 
heaveuly bodies in question would re-enforce each other, 
forming a resultant disturbance of the molten mass 
directly under the — on the earth’s surface under 
consideration; and if the wave so produced should pass 
under a weak portion of the crust, an earthquake of 
more or less intensity will necessarily be experienced. 

Upon this theory it is thus seen that the primary 
cause of earthquakes is due to the action of the heavenly 
bodies of our system of worlds acting by the well-known 
forces of nature upon the fluid interior of our earth; 
and the author considers it Loa that upon this 
supposition it may be possible, by calculating in ad- 
vance the precise positions of the disturbing elements 
with respect to our earth, and by also calculating the 
exact portion of our earth presented toward the per- 
turbating elements in question at certain periods of 
their revolution, to predict when and in what localities 
on the earth earthquakes may possibly occur. 

The greater the exaggerated mass of the disturbing 
planet or planets, and the nearer it or their proximity 
may be to the earth at cértain times, the greater the 
disturbance upon the fluid interior of our earth, and 
the greater the wave, with its resulting movement of 
the earth’s crust. 

In conclusion, the author of this theory states that 
he believes that these are the causes which have been 
acting upon the earth from its original formation as 
a molten mass of matter to the present time, and that 
the present physical conditions ¢xisting upon the sur- 
face of the earth, its mountains and valleys, plateaus 
and ocean beds, and all the diversified conditions of its 
surface, have been formed during gradual induration 
by waves of motion in the earth’s*crust and in the molt- 
en mass beneath, primarily caused in the manner 
described. 


THE PALM AND ITS VARIETIES. 
By W. H. D. A. 


LINNE, the great botanist, has not inaptly called 
the tall and crested palm trees ‘‘the princes of the 
vegetable world,” and whenever they bloom they en- 
rich the landscape by their grace and majesty. The 
most perfect of the order have a tall cylindrical stem, 
which shoots upward from the earth, without knot or 
blemish, like an Ionie column; springing to an im- 
mense height, and yet so symmetrical that its slender- 
ness conveys no idea of feebleness. The summit bears 
a crown of emerald green plumes, like a diadem of 
gigantic ostrich feathers ; these are frequently twenty 
feet long, droop slightly at the ends, and rustle musi- 
eally in the breeze. In the arid desert it forms an ob- 
ject of peculiar beauty, as it soars, erect and graceful, 
near some welcome spring of living water, a landmark 
to the wayworn traveler ; but to see it in all its glory 
you must visit the palm groves of tropical America, or 
Polynesia, and wander enchanted in their grateful 
shades. Under the natural screen which the thick 
green feathery branches supply, the orange and the 
lemon, the pomegranate, the olive, the almond, and 
the vine, flourish in wild luxuriance, and pour forth 
an abundance of luscious fruit. And here, while the 
eye is never weary of gazing on the glorious blossoms 
which brighten and adorn the scene, the ear is also 
ravished with the sweet, clear melody of numerous 
birds, attracted to the palm grove by its cool shadows, 
its fruits, and crystal springs. 

The valley of the Amazon rejoices in an infinite 
variety of these beautiful trees. Among them a fore- 
most place must be given to the fan-leaved palm, 
which abounds in the islets and on the banks of the 
mighty river and its tributaries. Their stems are huge 
smooth cylinders, three feet in diameter, and about a 
hundred feet high. Their crowns consist of enormous 
clusters of fan-shaped leaves, whose stalks alone meas 
ure seven to ten feet in length. 

Nothing in the vegetable world, we are told, can be 
more imposing than this grove of palms. No under- 
wood obstructs the view of the long perspective of 
towering columns, which forces on the spectator’s mind 
the remembrance of long-drawn aisles of Gothic cathe- 
drals. The crowns, densely packed together at an 
immense height overhead, shut out the rays of the sun, 
and the gloomy solitude beneath, where every sound 
has a strange reverberation, can be compared tu no- 
thing so well asasolemn temple. In such a scene it is 
meet that the soul, ‘‘on Devotion’s wing,” should 
mount to God! 

Humboldt christened the Mauritia flexuosa or fan- 
leaved palm, the “ Tree of Life.” It is the chief, al- 
most the only, nourishment, he says, of the unconquer- 
ed nation of the Guaranis, at the mouth of the Orinoco, 
who skillfully stretch their mats—woven from the 
nerves of the leaves—from one trunk to another, and 
during the rainy season, when the Delta is inundated, 
live like apes in the tops of the trees. 

These habitations are partially roofed with mud ; the 
women light their household fires on a flooring of the 
same material ; and the traveler, ascending the river at 
night, gazes astonished on the hundred spiral shafts 
of flame and smoke which seem kindled in the very 
air! 

But not only with a habitation does the Mauritia 
supply these savages; it also feeds them. Before the 
flowers are developed, the trunk affords them a farina- 
ceous pith, like sago; the sap provides wine and the 
“joys of Baechus;” the fresh fruits, covered with 
seales like fir-cones, yield them nourishment, whether 
they eat them after the full development of their 
saccharine principle, or when they simply contain an 
abundant pulp. 

The fruit was first taken to England by Sir Walter 
Raieigh. The tree does not attain maturity in less 
than 120 or 150 years. 

The assai palm (Huterpe oloracea) deserves mention 
on account of its edible properties. The fruit, which is 
perfectly round, and about as large as a cherry, con- 
tains but a small quantity of pulp, lying between the 
hard kernel and the skin, With the addition of water 


| 


the pulp forms a thick, violet-colored beverage, which 
stains the lips like blackberries, and is universally 
drunk by the Indians of the Tocantins. The tree itself 
rises, without knot or blemish, to a great height. The 
outer part of the stem is as hard and as tough as horn ; 
split into narrow planks, it is used for the walls and 
fiooring of the Indian huts. 

A noble palm grows in the neighborhood of Santarem, 
which the natives call bacaba (Hnocarpus distichus). 
It grows to a height of forty or fifty feet. The crown 
is of a shining glossy emerald-green, and of a singular- 
ly flattened or compressed shape; the leaves being 
arranged on each side in nearly the same plane. 
The fruit ripens toward the end of winter, and the 
natives manufacture from it an agreeable liquor, by 
rubbing off the pulpy coat of the nuts and mixing it 
with water. The beverage resembles milk and possesses 
a piquant, nutty flavor. As the bacaba, on account of 
its smooth stem, is very difficult to climb, the natives, 
whenever they want to quench their thirst with its 
fruit, cut down, and thus destroy—with the wasteful 
thoughtlessness of all savages—a tree which has taken 
a score or two of years to grow. 

The urucuri (Attalea eacelsa) is another Brazilian or 
Amazonian palm, and one of singular beauty. It 
flourishes in immense groves under the crowns of the 
loftier forest tress ; the smooth pillar-like stems bein 
nearly all of equal elevation, forty or fifty feet ; pe | 
the broad, finely pinnated leaves interwoven above in 
a natural dome-like vault of ever fresh greenery. ‘The 
fruit, which in size and shape resembles the date, is 
never eaten bythe Indians. It is palatable, but not 
wholesome. 

But still more celebrated in tropical America is the 
widespread peach palm (Gulielma speciosa), ealled by 
the Tupe Indians the pupunha. The English name 
would seem to allude to the color of its fruit rather 
than-to its flavor, which travelers contemn as ‘‘dry 
and mealy,” or like a ‘‘mixture of chestnuts and 
cheese.” Vultures devour it eagerly, and hover about 
the tree, when it is ripe, in noisy and quarrelsome 
flocks. The pupunha is a noble ornament to the land- 
scape, being, when mature, from fifty to sixty feet in 
height, and frequently as straight asa scaffold-pole. A 
bunch of ripe fruit is a sufficient load for a strong man, 
and each tree bears several of them. ‘The nut, in good 
condition, is as large asa full-sized peach, and, if boil- 
ed, will bear comparison with an Irishman’s delicacy— 
amealy potato. In the neighborhood of Egra, where 
the pupubha is carefully cultivated, it is thus prepared 
for table, and eaten with treacle or salt. A dozen of 
the seedless fruits wake, it is said, a good meal for a 
grown-up person. 

It is astonishing to what a variety of uses the 
Amazonian Indians apply the palm. It provides them 
with house, food, drink, raiment, salt, implements, 
weapons, fishing tackle, and even musical instruments, 
The rafters of their huts are formed, perhaps, of 
the straight and uniform palm called Leopoldina 
pulchra ; the Carana is brought into requisition for 
the roof ; and the split stems of the Jriartea exporiza 
furnish the doors and framework. The wide bark 
which grows beneath the fruit of another species is 
woven into anapron. The comb with which many of 
the natives adorn their heads is made from palin wood, 
and their fish-hooks from its spines. Caps for the 
head, and cloth for the loins, are manufactured from 
the spathes of the Manicaria saccifera. These, too, 
supply the native with his hammock and bow-strings. 
Various species of palms yield oil and edible fruit; 
from eight kinds an intoxicating liquor can be distill- 
ed ; and from the Jara assu, by burning its small nuts, 
he procures a substitute for salt. From the spinous 
— of the Patawa he makes his arrows, and arms 

1imself with lances and harpoons from the 7'riatea 
ventricosa. The long blowpipe through which he 
hurls the envenomed dart at birds and animals comes 
from the Setigera palm; from the stems of various 
trees he fashions the harsh, bassoon-like musical 
instrument employed in his ‘ devil-worship ;” and, 
finally, the great woody spathes of the Maximiliana 
regia provide him with cooking vessels. 

n Ceylon and Malabar one of the principal palms is 
the remarkable Talipot, Talipat, or umbrella-bear- 
ing palm (Corypha umbraculifera), which frequently 
attains the extraordinary elevation of 100 feet; is 
straight as a giant’s spear; five feet in circumference 
at the base, and tapering toward the summit, where it 
terminates in a magnificent crown of enormous palmate 
plaited leaves. Each leaf, near the outer margin, is 
divided into numerous segments, and united to the 
trunk by spiny leaf-stalks. It usually measures about 
eighteen feet in length, exclusive of the leaf-stalk, and 
about fourteen feet in breadth ; so that a single leaf 
will form an excellent canopy for a score of men. It is 
consequently employed for many important purposes, 
such as roofing houses or making tents. The Cingalese 
noble, on state occasions, is always followed by an 
attendant bearing above his head a richly ornamented 
talipat leaf, which can be folded up, like a fan, into a 
roll of the thickness of a man’s arm, and is wonderfully 
light. In Malabar, the leaves are used asa substitute 
for paper, the characters being inscribed with an iron 
stylus, but they undergo a preliminary process of 
boiling, drying, damping, rubbing, and pressing. The 
oil employed in coloring the writing preserves them 
from insects, but changes with age, so that a Cingalese 
determines the date of a book by carefully smelling it ! 

Above its crown of leaves the talipat, at the age of 
thirty or forfy years, raises an erect pyramid of flowers, 
of a bright creamy hue, but disagreeable odor. At 
first they are inclosed in a hard sheath, from which, 
when matured, they extrude themselves with a loud 
noise. To this peculiarity Moore alludes in the follow- 
ing lines : 

‘*Hearts where, slow but deep, the seeds 
Of vengeance ripen into deeds, 
Till, in some treacherous hour of calm, 
They burst, like Zeilan’s giant-palim, 
Whose buds fly open with a sound 
That shakes the pygmy forest round!” 


The fruit is abundant, globose, and about an inch 
and a half in diameter. As soon as it has ripened the 
the tree decays, and in two or three weeks lies rotten 
on the ground. 

Vegetable ivory, now manufactured into many orna- 
mental articles, is the hardened albumen of the Corosso 
(Phytolephas macrocarpa). It is clear and liquid at 
first, then milky and sweet, and finally solid. Thestem 
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‘gratitude cherished by the Arab toward this tree, 
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of the tree which produces the corosso nuts is so | :nanufacture of stearine candles. In the East it is em-! are found thus reserved, and all the rest are cut up— 


dwarfed that they lie in clusters upon the ground, | 
while its enormous tufts of pinnated leaves attain the | 
height of twenty feet. The corosso is a native of the 
sheltered and romantic valleys which nestle among the 
Peruvian Andes. 

Wax is obtained from several species of the Palmacee, 
as from the Cerowylon, or wax palin, discovered by 
Humboldt in South America, which grows to a height 
of 180 feet, and the Camanba (Corypha cerifera), whose 
fan-iike leaves are coated with a yellow wax. 

From the Calamus vertis we obtain the well-known 
canes called rattans ; and the sago palin (Sagus farin- 


compound with which the wheels of railway carriages 
are greased, is expressed from the nuts of the elais| 
palin, a native of Guinea. The Areca, or catechu | 
palm, yields the celebrated betel nuts, so largely masti- 
cated by the Hindoos. From these nuts our chemists 
obtain an astringent decoction, useful in dyspepsia | 
and inany other diseases. 

What would become of the wanderer in the deserts 
of Arabia and Barbary, if Providence suddenly de- 
creed the extinction of the date palm (Pheniz | 
dactyliferc)? ‘Thousands of human beings would | 
inevitably perish, for the inhabitants of Fezzan live 
wholly upon its saccharine and delicious fruit for nine | 
months in the year. In Egypt, Arabia, and Persia, it | 
forms the principal food of the people, and a man’s | 
wealth is computed by the number of date palms he 
possesses, When dried, the fruit becomes an import- | 
ant commercial staple. Cakes of dates pounded and | 
kneaded, until solid enough to be cut with a hatchet, 
supply the provision of the African caravans on their | 
toilsome journey through the sun-lighted Sahara. The 
young leaves, or palm cabbage, are eaten by the Per- 
sians and Arabs, who also distill a species of wine from 
the sap, by fermentation. A single palm will yield three 
or four quarts daily for a fortnight, after which the 

uantity diminishes, and the tree gradually dries up. 
The date stones or seeds are roasted as a substitute for 
coffee, or ground for the sake of their oil, and the 
residuum given as food to cattle. Bags and mats are 
made out of the leaves ; the fibers supply a rude, rough 
cordage ; and the leaf stalks all kinds of basket and 
wicker work. 

The date palm is the palm tree alluded to in Serip | 
ture, and in the oases of the Great Desert springs up, | 
a fountain of life, for the refreshment of the traveler | 
and the sustenance of the Arab nomad. It generally | 
attains a height of fifty feet, is crowned with a crest} 
of from forty to eighty glaucous pinnated leaves, and | 
flowers at the age of twelve years. 

In Egypt we meet with the doum palm, a tree of | 
shorter stature, but remarkable for the repeated fork- | 
ings of its stems. From the sweet and yet pungent 
flavor of its fruit, it has been popularly called the gin- 
gerbread tree; but to a European stomach the gin- 
gerbread would prove sadly difficult of digestion. The 
kernel resembles ivory, and the natives fashion it into 
beads and other small articles. 

Both the date and the doum palms are found in 
Egypt, but the former disappears as the traveler de- 
seends the Nile, and enters Nubia. Generally speak- 
ing, it may be said that the doum is the Egyptian, as, 
the date is the Saharan palm tree. Its value is not so | 
great as that of its famous congener, nor are its uses 
so various; but then the Egyptian is less dependent | 
upon it than the Arab upon the date. To the inhabit- | 
ants of the Sahara the latter is food, comfort, wealth, | 
life. 

tis easy to understand, says a French writer, the | 


which thrives in the sandy waste, draws sustenance 
frem brackish water fatal to almost every other plant, 
preserves its freshness when all around it decays and 
withers under the rays of an implacable sun, and re- 
sists the tempests which bow its flexible crest but can- 
not tear up its solidly planted roots. It may be said, 
without exaggeration, that a single tree has peopled 
the desert; that, without it, the nomad tribes of 
Western Africa must cease to exist. 

What the date paim is tothe Arab, the cocoanut 

lin (Cocos nucifera) is to the Polynesian. Originally 
t would seem to have been a native only of the Indian 
coasts and South Sea Islands, but it is now diffused 
over all the tropical world. There are about eighteen 
known species, of which only one, the cocoanut itself, 
does not belong to America, but flourishes best in the 
neighborhood of the sea-coast. It is the crown and 
glory of the coral islets which stud the sapphire ex- 
panse of the Pacific Ocean ; its cylindrical and slender 
stem, about 2 feet in diameter and from 60 to 100 feet in 
height, with its crest of green, drooping, pinnated 
leaves, generally sixteen to twenty in number, and 
from twelve to twenty feet in length. forming a con- 
spicuous ornament of the tropical landscape ; of 

studded archipelago, 
O’er whose blue bosom rises the starry isles ;” 


and justly entitling it to the poet’s praise as 


“ The loftiest Dryad of the woods, 
Within whose bosom infant Bacchus broods.” 


The uses of this tree are manifold, and its valuable 
properties claim man's gratitude. Its hard, agate-like, 
polished timber, known as palmyra and porcupine 
wood, is prized by the cabinet-maker; the hard nut 
which incloses its fruit the savage carves into hand- 
some bowls and goblets; the milky liquid within has a 
sweet and delicious flavor, and is very wholesome, re- 
freshing, and digestible; the fibrous husk can be 
woven into sails and cordage, or used for stuffing mats 
and cushions ; the terminal bud, or palm cabbage, is 
delicate eating; the central part of the stem, when 
young, affords a sweet and excellent food ; the fer- 
mented sap yields the spirituous liquor so well known 
as arrack ; the dried leaves can be employed for thatch ; 
and every boy knows that the nut itself isa popular 
and justly prized dainty. 

Commercially speaking, the most valuable product 
of this all-important tree is the oil or butter obtained 
from its kernel, and largely used in Europe in the 


| named Praslin and Curieuse. 


| have given us the Hovey, McAvoy’s Superior, Wilson, 


| began his experiments with the seeds from two quarts 
of berries, and at the end of five years had 100,000 seed- 


»loyed as an unguent and for illuminating purposes. 
fe is obtained by pressure of the kernel, or by boiling 
it over a slow fire. Seven or eight nuts will supply 
one quart. It is liquid in tropical climates, but in 
colder temperatures solidifies into a white, butter-like 
oil. Compression separates it into a more liquid part 


| called olein and a more solid part known as cocosin or 


cocostearin. 


eases, 
would bring the enormous sum of £150. It was said that 
only one tree in the world produced this rare and won- 
drous fruit—‘t Solomon’s Nut” was the popular appel- 
lation—and that its roots were fixed deep in the ocean 
bed, whilea griffin kept watch and ward over the treas- 
ure, asthe dragon over the Hesperidan apples. But in 
1768 it was discovered by two French officers, Captain 
Duchenin and M. Barre, growing plentifully in the Sey- 
chelles Islands, and was ascertained to be the fruit of 
a palm with a ‘straight, slender stem, 100 feet high, 
which requires upward of a century and a quarter to 
reach naturity. The wholé tree possesses the useful pro- 
perties of the family to which it belongs, and flourishes 
on only two islands in the Seychelles group, which are 


What rice is to the Hindoo, what wheat is to the 
European, is the banana (order Musaceew) to the in- 
habitants of the tropical islands. They would perish 
without it, or be reduced to feed, like the beasts, on 
the herbage of the fields. But the banana supplies 
them with a wholesome and abundant food, with a 
pleasant drink, with a valuable medicine, with mate- 
rials for clothing, in a word, with almost all the neces- 
saries of their simple and easily contented life. It is 
now understood to be a variety of the plantain.—Sci- 
ence Series. 


HOW TO RAISE SEEDLING STRAWBERRIES. 


NEw varieties of the strawberry are more easily 
raised than of any other fruit, because every berry of 
all the pistillate sorts (so called) is necessarily a crossin 
its seeds. To work intelligently, therefore, the opera- 
tor must decide what staminates are selected for 
operating on them. As an example, we mention the 
mode adopted by Amos Miller, of Carlisle, Pa., in ori- 
ginating the Cumberland, one of the most valuable 
and popular sorts. More than a fourth of a mile from 
any other wild or cultivated sort he set a plant of the 
Gireen Prolific, a pistillate, which was surrounded with 
a circle of Jucunda, The seeds of all the berries of 
this Green Prolific were consequently crosses of the two 
sorts, A large number of these crosses were raised, the 
best one of which was the Cumberland. 

An interesting paper on the subject of raising new 
varieties was read this year by F. W. London before 
the Wisconsin Horticultural Society, in which he gives 
his experience for the past thirty years. After briefly 
alluding to the successful achievements of C. M. Hovey, 
of Boston ; Wilson, of Albany ; Longworth, of Cincin- 
nati; Downer, of Kentucky ; Boyden and Durand, of 
New Jersey ; Parmelee, of Connecticut ; Crawford, of 
Ohio; Sharpless, of Pennsylvania; and others, who 


Downing, Crescent, and other sorts, he states that he 


ling plants in bearing. He was astonished at the end- 
ess variety in character which they exhibited, no two 
plants being alike. Very large berries had but few on 
a plant; profuse bearers gave small berries. The re- 
sult on the whole was not satisfactory, and he found 
that he had not made much progress. Since then he 
has used the seeds from the various large new sorts, 
and has succeeded better. He has bought every new 
sort offered for sale at high prices, conscious at the 
time that nine of them out of the ten would prove a 
failure. He says: “1 confess to a weakness in this re- 
spect—I rather like to be humbugged.” He wanted 
them to raise new sorts from them, and to avoid 
** breeding in and in.” 

Afterward he changed his method, and adopted one 
which he says was more scientific. To pro te from 
a staminate which possessed the most desirable quali- 
ties, he cut out the stamens with a pair of small 
pointed scissors, and selecting one with an unlike berry 
that had other desirable qualities, collected the pollen 
on a camel’s hair brush from the anthers, applied it to 
the stigmas at the summit of the pistils. The flowers 
were then covered to prevent the bees from interfer- 


| which Mr. L. regards as a cruel operation, many of 
| these rejected ones being superior to the hundreds he 
| has bought of others and paid two or three dollars a 
dozen for. He believes the blood in the varieties which 
he has originated is entirely free from the taint of 
rust. The selected plants are fertilized with manure, 
well cultivated, and ten to twenty raised of each 
variety, for further examination. 

Those who raise new varieties, and those who pur- 
chase new ones, with high prices and laudatory names, 
should bear in mind that the high culture of costly 
rere usually gives much finer berries than the same 
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ing. 
More recently he has adopted still another mode, at- | 
tended with less trouble and better success. He selects 
the sorts to propagate from, and root plants in small 
pots from runners by the usual way. These are after- 
ward changed to eight-inch pots, kept in the cellar 
during winter, and early in spring placed in a hotbed. 
They bloom two or three weeks before out-door plants, 
and escape their pollen. When half grown the berries 
are thinned to three of the best on each plant. The 
are allowed to ripen to decay, to insure good seed. 
These are kept till the following spring, sown in eight- 
inch pots in sharp, clear sand, the seed being pressed 
when sown with the bottom of another pot, and wa- 
tered with a very fine rose. The pots are then set in 
a frame, covered with sash and shaded with lath. The 
sand is kept damp. In twelve days the new plants ap- 
pear like green specks the size of pin heads. When 
the leaves are as large as one’s thumb nail, they are set 
in open ground. Mr. London says he “never pets his 
seedlings.” The soil is stirred once a week, and only 
one runner allowed to each. They are covered with 
straw in winter. As the new plants ripen their berries, 
going through the rows and examining them is 
attended with charm and fascination. A quantity of 
sharp pointed sticks are carried in one hand, on which 
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: The cocoa palm ripens in about seven years, and con- 
; tinues productive tor seventy or eighty, each tree bear- ; 
ing annually from eighty to one hundred nuts. z 
; The double cocoanut (Cocos de Mer) of the Seychelles + 
which flourishes in the swampy districts of the| Islands, which, in the early days of maritime enter- 
fast, supplies us with a farinaceous food of great value. | prise, was regarded as a marvel, and originated a score | the reason that a new sort surviving more than five, ; au 
. The Corypha australia, a native of Vietoria, Australia, | of fables, is the fruit of a palm of a wholly different|or, at most, ten years, is a rare exception. The last : : 
: yields a profusion of fan-shaped leaves, which are em-| genus (Loidoicea seychellarum). It was originally | edition of the American Fruit Culturist gives a list of ; 
2 ployed in the manufacture of straw hats. This noble | found floating on the waves of the Indian Ocean, and| more than fifty varieties which were famous thirty 
: tree attains the stature of 140 feet. |as its birth-place could not at first be discovered, be-| years ago, which are now almost entirely forgotten. : 
pa The palm oil largely used in the manufacture of soap | came enveloped in an atmosphere of mystery. As a But the hundreds of cultivators who are now raising . 
é and candles, and in the preparation of the peculiar | supposed talisman against poison and infectious dis-| new ones may find some really valuable and durable 
‘ sorts out of the hundreds of thousands which are an- 4 
nually produced.—Country Gentleman. 
A CATALOGUE containing brief notices of many im- 
scientific papers heretofore published in the 
UPPLEMENT, may be had gratis at this office. ; 
| 
| | 
; 
; 4 
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preventive.—Of value to all dyers : 
Gruneberg’s Apparatus for the Manufacture of Sulphate of Am.- 
WATSON SMITH, F.C.S.—Full description of the appe- 
. ratus for the treatment of gas liquor, with table of working results. = 
‘ Improved Embossing Machine —Apparatus for treatment of re- es 
lief wall papers, embossed velvets, ete.—d illustrations.............. 9040 
Petroleum Illumination.—By WILLIAM R. exhaust- 
4 ive treatise on kerosene burners giocluding tabular statements of a 
the author’s and other experimenters’ work .—The effect of oil lift on 
| 
own 
| 
| 


